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Cyclohexenonequinolinoyl derivatives 

The present invention relates to novel cyclohexenonequinolinoyl 
derivatives of the formula I f 



10 




15 where : 

R 1 is hydrogen, nitro, halogen, cyano, Ci— Cg— alkyl, 

Ci— C6— haloalkyl, Ci-Cg-alkoxyiminomethyl , 
Ci— Cg— alkoxy , Ci— Ce— haloalkoxy , Ci— Cg— alkylthio , 

20 Ci— C 6 — haloalkylthio, Ci— C 6 — alkylsulf inyl, 

Ci— C 6 — haloalkylsulf inyl , Ci—C 6 — alkylsulf onyl , 

Ci— C6— haloalkylsulf onyl , aminosulf onyl , 

N— ( Ci— C6— alkyl ) aminosulf onyl , 

N , N-di— ( Ci— C 6 — alky 1 ) aminosulf onyl , 

25 N— (Ci— C 6 — alkylsulf onyl ) amino, 

N— ( Ci— C6— haloalkylsulf onyl ) amino , 

N—(C 1 -<:6— alkyl )— N— (Ci— C 6 — alkylsulf onyl) amino, 

N— ( Ci— C 6 — alky 1 )— N— ( Ci— C 6 — haloalkylsulf onyl ) amino , 

phenoxy, heterocyclyloxy , phenylthio or 

30 heterocyclylthio, where the four last-mentioned 

radicals may be partially or fully halogenated 
and/or may carry one to three of the following 
substituents : 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl , 
35 Ci-C 4 -alkoxy or Ci-C4-haloalkoxy ; 

R 2 , R 3 are hydrogen, Ci-Cg-alkyl, Ci-Cg-haloalkyl or 

halogen; 

40 

R 4 is a compound Ila or lib 



45 
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0 O OR 5 
Ila Hb 



where 

10 

r5 is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , POR 8 R 9 , 

OPR 8 R 9 , OPOR 8 R 9 , OPSR 8 R 9 , NR^R 11 , ONR^R 12 , N-linked 
heterocyclyl or 0-(N-linked heterocyclyl ) , where 
the heterocyclyl radical of the two last-mentioned 
15 substituents may be partially or fully halogenated 

and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, 
Ci-C 4 -alkoxy or Ci-C 4 -haloalkoxy ; 

20 

R 6 is nitro, halogen, cyano, Ci— Cg— alkyl, 

Cx-Ce-haloalkyl, di-(Ci-C 6 -alkoxy) methyl, 
di-(Ci-C 6 -alkylthio) methyl, 

(Ci-C 6 -alkoxy) (Cx-Ce-alkylthioJmethyl , hydroxy, 
25 Ci— C 6 — alkoxy, Ci— C 6 — haloalkoxy , 

d-C 6 -alkoxycarbonyloxy, Ci-C 6 — alkylthio, 
Ci-Ce-haloalkylthio, Ci-C 6 -alkylsulf inyl, 
Ci— Ce— haloalky lsulf inyl , 

d-Ce-^ilkylsulfonyl^i-Ce-haloalkylsulfonyl, 
Ci-C 6 — alky lcar bony 1 , Ci-C 6 — haloalkylcarbonyl , 
Ci-C 6 — alkoxycarbonyl or C!-<: 6 — haloalkoxycarbonyl ; 



or 

35 

two radicals R 6 , which are linked to the same carbon, 
together form an -O- (CH 2 ) m -0-, -0-(CH 2 ) m -S-, 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which 
may be substituted by one to three radicals from 
40 the following group: 

halogen, cyano, C!-C 4 -alkyl, Ci-C 4 -halbalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



or 

45 
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two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 ) P chain which may be 
interrupted by oxygen or sulfur and/or may be 
substituted by one to four radicals from the 
following group: 

halogen, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



or 

10 

two radicals R 6 , which are linked to the same carbon, 

together form a methylidene group which may be 
substituted by one or two radicals from the 
following group: 

halogen, hydroxy 1, formyl, cyano, Ci— C 6 — alkyl, 
C i— C 6 — ha lo a 1 ky 1 , C i-C 6 — a Ikoxy , C !— C 6 — ha loa 1 koxy , 
d— C 6 — alkylthio, Ci— C 6 — haloalkylthio, 
Cj-Cg— alkylsulf inyl, Ci-C 6 -haloalkylsulf inyl, 
20 Ci-C 6 — alkylsulf onyl or Ci-C 6 — haloalkylsulfonyl; 

or 

two radicals R 6 , which are linked to the same carbon, 
25 together with this carbon form a carbonyl group; 



or 



two radicals R 6 , which are linked to different carbons, 
together form a -(CH 2 ) n chain which may be 
substituted by one to three radicals from the 
following group: 

halogen, Ci-Ce-alkyl, C!-C 6 -alkoxy , hydroxyl or 
Cx-Ce-alkoxycarbonyl ; 



R 7 is Ci-Ce-alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl , 

C 3 -c 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl , 
C 1 -c 2 o-alkylcarbonyl , C 2 -C6— alkenylcarbonyl , 

40 c 2 -C 6 — alkynylcarbonyl , C 3 -C 6 — cycloalkylcarbonyl , 

d-Cg— alkoxycarbony 1 , C 3 -C 6 — alkenyloxycarbonyl , 
C 3 — C 6 — alkynyloxycarbonyl , 
( Ci-C 20 -alkylthio ) carbonyl , 
C i— C e— a 1 ky 1 ami no c ar bony 1 , 

45 c 3 — C^— alkenylaminocarbonyl , 

C 3 — C 6 — alkynylaminocarbonyl , 
N , N-di— ( Ci-C 6 -^lkyl ) aminocarbonyl , 



^ 4 

N— (C3— C 6 — alkenyl )— N— ( Ci— C 6 — alkyl ) aminocarbonyl , 

N— (c 3 -C 6 — alkynyl )— N— (Ci— C 6 — alkyl ) aminocarbonyl , 

N— ( Ci— Ce — alkoxy )—N—( Ci—Cg -alkyl ) aminocarbonyl , 

N— ( C 3 -C 6 — alkenyl ) -N— ( Ci— C 6 — alkoxy ) aminocarbonyl , 

N— ( C 3 —C 6 — alkynyl ) -N— ( Ci-C 6 — alkoxy ) aminocarbonyl , 

di— (Ci-C 6 — alkyl )-aminothiocarbonyl, 

Ci— C 6 — alkylcarbonyl— Ci— C 6 — alkyl , 

C 1— C 6 — a 1 koxy imino— C 1— C 6 — a 1 ky 1 , 

N— (Ci-C 6 — alkylamino) imino-Ci— C 6 — alkyl or 

N , N— di— ( Ci— C6— alky lamino ) imino— C 1— Ce— alky 1 , where 

the abovementioned alkyl, cycloalkyl and alkoxy 

radicals may be partially or fully halogenated 

and/or may carry one to three of the following 

groups : 

cyano, C1—C4— alkoxy , Ci— C 4 — alkylthio, di— (Ci— C4— 

alkyl ) amino , Ci— C 4 — alkylcarbonyl , 

Ci— C4— alkoxycarbonyl , 

C1—C4— alkoxy— Ci—C 4 —alkoxycarbonyl , 

di— (C1-C4— alkyl ) amino-Cx— C 4 — alkoxycarbonyl , 

hydroxycarbonyl , Ci— C 4 — alkylaminocarbonyl , 

di— ( C1—C4— alkyl ) aminocarbonyl , aminocarbonyl , 

Ci— C 4 — alkylcarbonyloxy or C 3 -C 6 — cycloalkyl ; 



phenyl , heterocyclyl , phenyl-Ci— C 6 — alkyl , 
heterocyclyl-Ci— C 6 — alkyl, 
phenylcarbonyl— Ci— C6— alkyl, 

heterocyclylcarbonyl-Ci-Ce-alkyl , phenylcarbonyl , 
heterocyclylcarbonyl , phenoxycarbonyl , 
heterocyclyloxycarbonyl , phenoxythiocarbonyl , 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-C6-alkylcarbonyl , 
heterocyclyloxy-Cx-Ce-alkylcarbonyl, 
phenylaminocarbonyl , 

N— ( C 1— C 6 — a 1 ky 1 ) — N— ( pheny 1 ) ami noc ar bony 1 , 
heterocyclylaminocarbonyl , 

N_( Ci-C 6 — alky 1 ) — N— ( heterocyclyl ) aminocarbonyl , 
pheny l-C 2 -^6— ai^nyl 0 ^ 1301 ^ 1 or 
heterocyclyl— C 2 — C 6 — alkenylcarbonyl, where the 
phenyl and the heterocyclyl radical of the 20 
last-mentioned substituents may be partially or 
fully halogenated and/or may carry one to three of 
the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, C 1 -C 4 — haloalkyl, 
C3-C4— alkoxy or C1-C4— haloalkoxy ? 
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are Ci— Ce— alkyl, C 3 — C 6 — alkenyl, C3— C 6 — haloalkenyl, 
C 3 — C6— alkynyl , C3— Ce— haloalkynyl , C3— C6— cycloalkyl , 
hydroxyl, Ci— Cg-alkoxy , amino, Ci— Ce— alkylamino, 
Ci— Cs— haloalkylamino , di- ( Ci— Ce— 

alkyl) amino or di- (Ci— Ce— haloalkyl ) amino, where the 
abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated 
and/or may carry one to three of the following 
groups : 

cyano, C1—C4— alkoxy , Ci— C4— alkylthio, di— (C1-C4— 

alkyl ) amino, Ci— C 4— alkyl car bony 1, 

Ci— C4— alkoxycarbonyl , 

C 1— C 4— a 1 koxy— C 1— C 4— a 1 koxy c ar bony 1 , 

di—(Ci— C4— alkyl ) amino-^Ci—C 4— alkoxycarbonyl, 

hydroxycarbonyl , Ci_C4_alkylaminocarbonyl , 

di— ( C1—C4— alkyl ) aminocarbonyl , aminocarbony 1 , 

Ci— C4— alkylcarbonyloxy or C3— Ce— cycloalkyl; 

phenyl , heterocyclyl , phenyl— Ci— Ce— alkyl , 
heterocyclyl—Ci—Cg— alkyl, phenoxy , heterocyclyloxy , 
where the phenyl and the heterocyclyl radical of 
the last-mentioned substituents may be partially 
or fully halogenated and/or may carry one to three 
of the following radicals: 

nitro, cyano, C 1 -C 4 — alkyl, Ci— C 4 — haloalkyl, 
Ci— C4— alkoxy or Ci— C4— haloalkoxy ; 

is Ci-C6-alkyl, C 3 -C6-alkenyl, C3-C 6 -haloalkenyl, 
C 3 -C 6 -alkynyl , C 3 -C6-haloalkynyl , C 3 -C 6 -cycloalkyl , 
hydroxyl, Ci-C 6 -alkoxy , C3-C6-alkenyloxy , 
C3-C6-alkynyloxy , amino, Ci-Ce-alkylamino, 
di-(Ci-C6-alkyl) amino or Ci-C6-alkylcarbonylamino, 
where the abovementioned alkyl, cycloalkyl and 
alkoxy radicals may be partially or fully 
halogenated and/or may carry one to three radicals 
from the following group: 
cyano , C1-C4 -alkoxy , C1-C4 -alkylthio , 
di-(Ci-C4-alkyl ) amino, Ci-C4-alkylcarbonyl , 
C 1 -C 4 -alkoxycarbonyl , 
Ci-C4-alkoxy-Ci-C 4 -alkoxycarbonyl, 
di- ( Ci-C4-alkyl ) amino-Ci-C4-alkoxycarbonyl , 
hydroxycarbonyl , C 1 -C4 -alky laminocar bony 1 , 
di- ( Ci-C4-alkyl ) aminocarbonyl , aminocarbonyl , 
Ci-C 4 -alkylcarbonyloxy or C3-C6-cycloalkyl ; 
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phenyl, heterocyclyl, phenyl-Ci-Ce-alkyl or 
heterocyclyl-Ci-Cg-alkyl, where the phenyl or 
heterocyclyl radical of the four last-mentioned 
substituents may be partially or fully halogenated 
5 and/or may carry one to three of the following 

radicals : 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl , 
Ci-C4-alkoxy or Ci-C4-haloalkoxy ; 

10 R 11 , R 12 are Ci-Cg-alkyl, C3-Ce-alkenyl , C 3 -C 6 -alkynyl or 

Cx-Cg-alkylcarbonyl; 



15 



20 



1 is 0 to 6; 

m is 2 to 4 ; 

n is 1 to 5; 

p is 2 to 5; 



and their agriculturally useful salts. 

25 Moreover, the invention relates to processes for preparing 

compounds of the formula I, to compositions comprising them and 
to the use of these derivatives or the compositions comprising 
them for controlling harmful plants. 



30 



35 



40 



The literature, for example WO 98/12 180 and EP-A 283 261, 
discloses quinolinoyl or fused phenyl derivatives which are 
linked to an unsubstituted or substituted 

( l-hydroxy-3-oxo-cyclohex-l-en-2-yl)carbonyl radical. However, 
the herbicidal properties of the prior art compounds and their 
compatibility with crop plants are not entirely satisfactory. 

It is an object of the present invention to provide other 
biologically, in particular herbicidally , active compounds. 

We have found that this object is achieved by the 
cyclohexenonequinolinoyl derivatives of the formula I and their 
herbicidal action . 



Furthermore, we have found herbicidal compositions which comprise 
the compounds I and have very good herbicidal action. Moreover, 
we have found processes for pr paring these compositions and 
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methods for controlling undesirable vegetation using the 
compounds I . 



Depending on the substitution pattern, the compounds of the 
formula I may contain one or more chiral centers, in which case 
they are present as enantiomers or mixtures of diastereomers . The 
invention provides both the pure enantiomers or diastereomers and 
their mixtures. 

The compounds of the formula I may also be present in the form of 
their agriculturally useful salts, where the type of salt is 
usually immaterial. In general, the salts of those cations and 
the acid addition salts of those acids are suitable whose cations 
and anions, respectively, do not negatively affect the herbicidal 
action of the compounds I. 



Suitable cations are, in particular, ions of the alkali metals, 
preferably lithium, sodium and potassium, of the alkaline earth 
2o metals, preferably calcium and magnesium, and of the transition 
metals, preferably manganese, copper, zinc and iron, and also 
ammonium, where, if desired, one to four hydrogen atoms may be 
replaced by Ci— C 4 — alkyl, hydroxy— C]— C 4 — alky 1 , 

Ci-C 4 -alkoxy-Ci-C 4 -alkyl, hydroxy-Ci-C 4 -alkoxy-Ci-C 4 -alkyl, phenyl 
25 or benzyl, preferably ammonium, dimethylammonium, 

diisopropylammonium, tetramethylammonium, tetrabutylammonium, 
2 - ( 2 -hydroxyeth- 1 -oxy ) eth- 1 -ylammonium , 

di ( 2 -hydroxyeth- 1-yl ) ammonium, trimethylbenzylammonium, 
furthermore phosphonium ions, sulfonium ions, preferably 
30 tri(Ci—C 4 — alkyl) sulfonium and sulfoxonium ions, preferably 
tri (Ci— C 4 — alkyl ) sulfoxonium. 

Anions of useful acid addition salts are primarily chloride, 
bromide, fluoride, hydrogen sulfate, sulfate, dihydrogen 
35 phosphate, hydrogen phosphate, nitrate, hydrogen carbonate, 

carbonate, hexaf luorosilicate, hexaf luorophosphate, benzoate and 
also the anions of Ci— C 4 — alkanoic acids, preferably formate, 
acetate, propionate and butyrate. 

40 The organic moieties mentioned for the substituents R x -R 12 or as 
radicals on phenyl and heterocyclyl radicals are collective terms 
for individual enumerations of the particular group members. All 
hydrocarbon chains, i.e. all alkyl, haloalkyl, alkoxy, 
haloalkoxy , alkylthio , haloalkylthio , alky lsulf ynyl , 

45 haloalkylsulfynyl, alkylsulfonyl, haloalkylsulf onyl, 

N— alkylaminosulf onyl , N,N—dialkylaminosulfonyl, N-alkylamino, 
N , N-dialky lamino , N-haloalkylamino , N-alkoxyamino , 
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N-alkoxy-N-alky lamino , N-alky lcarbony lamino , 
N— alkylsulf onylamino, N— haloalkylsu If ony lamino, 

N— alky 1— N— alky lsulf ony lamino, N— alky 1—N— haloalkylsulf onylamino, 
alkylcarbony 1 , haloalkylcarbony 1 , alkoxycarbony 1 , 
5 haloalkoxycarbony 1 , alky lthiocarbony 1 , alky lcarbonyloxy , 
alkylaminocarbony 1 , dialky laminocarbony 1 , 
dialkylaminothiocarbonyl , alkoxyalky 1 , dialkoxymethyl , 
dialkylthiomethy 1 , ( alkoxy ) ( alkylthio ) methyl , alkylcarbony lalkyl , 
alkoxyiminomethyl , alkoxyiminoalky 1 , N— ( alkylamino ) iminoalkyl , 
10 N— ( dialkylamino ) iminoalkyl , phenylalkeny lcarbony 1 , 
heterocyclylalkeny lcarbony 1 , phenoxyalky lcarbony 1 , 
heterocyclyloxyalky lcarbony 1 , N— alkoxy— N— alkylaminocarbony 1 , 
N— a 1 ky 1— N— pheny 1 ami noc ar bo ny 1 , 

N— alky 1—N—heterocycly laminocarbony 1 , alkoxycarbonyloxy , 
15 phenylalkyl, heterocyclylalkyl , pheny lcarbony lalkyl, 
heterocyclylcarbonylalkyl , dialky laminoalkoxycarbonyl , 
alkoxyalkoxycarbonyl , alkenylcarbonyl , alkenyloxycarbonyl , 
alkeny laminocarbony 1 , N— alkeny 1— N— alky laminocarbony 1 , 
N— alkenyl— N— alkoxyaminocarbonyl , alkynylcarbonyl , 
20 alkyny loxycarbonyl , alkynylaminocarbonyl , 

N— alkynyl— N— alkylaminocarbony 1 , N— alkyny 1— N— alkoxyaminocarbonyl , 
alkenyl, alkynyl, haloalkenyl, haloalkynyl, alkenyloxy, 
alkynyloxy and alkoxyalkoxy moieties, may be straight-chain or 
branched. Unless indicated otherwise, halogenated substituents 
25 preferably carry one to five identical or different halogen 
atoms. The term "halogen" in each case represents fluorine, 
chlorine, bromine or iodine. 



30 



Examples of other meanings are: 

— Ci— C 4 — alkyl: for example methyl, ethyl, propyl, 1— methylethyl, 
butyl, 1— methylpropyl, 2— methylpropyl or 1 , 1— dimethylethyl; 

35 — Ci— C 6 — alkyl, and the alkyl moieties of 
C i— C e— a 1 ko xy imi no— C i— C a 1 ky 1 , 
N— ( C i— C e— a 1 ky 1 ami no ) imi no-C i— C 6— a 1 ky 1 , 
N— ( di— C x—C 6— alkylamino ) imino— C i— C6— alkyl , 

N- ( Ci-Ce— alkoxy )—N—( Ci-C 6 — 

4Q alkyl )— aminocarbonyl , 

N-( C 3 -C 6 — alkenyl )—N—(Ci-C 6 — alkyl ) aminocarbonyl , 

( C 3 —C 6 — alkynyl )— N— ( Ci--C 6 — alkyl ) aminocarbonyl , 

N— (Ci-Ce— alkyl )—N— phenyl aminocarbonyl , N— ( C!-C 6 — alkyl )— N— 

heterocycly laminocarbony 1, phenyl— Ci— Ce— alkyl, N— (Ci-C 6 — 

45 alkyl)— N—(Ci-C 6 -alkylsulfonyl) amino, N— (Ci-C 6 — alkyl )— N— 

( Ci— C 6 — haloalkylsulf onyl ) amino , heterocyclyl-Ci— Ce— alkyl , 
phenylcarbonyl-Ci— C 6 — alkyl , heterocyc ly lcarbony 1—Ci—C 6 — alkyl : 
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Ci— C 4 — alkyl as mentioned above, and also, for example, pentyl, 

1— methy lbuty 1 , 2— methy lbuty 1 , 3-methy lbutyl , 

2 , 2-dimethy Ipropyl , 1-ethy Ipropy 1 , hexyl , 1 , 1— dimethylpropy 1 , 
1 , 2-dimethy Ipropyl , 1-methylpenty 1 , 2-methylpentyl , 
3— methy lpentyl , 4^nethylpenty 1 , 1 , 1— dimethylbutyl , 

1 . 2— dimethylbutyl , 1 , 3— dimethylbutyl , 2 , 2— dimethylbutyl , 

2 . 3- dimethy lbutyl , 3 , 3-dimethy lbutyl , 1— ethy lbutyl , 

2— ethylbutyl , 1,1, 2— trimethylpropyl , 1— ethyl— 1— methy Ipropyl 
or 1— ethyl— 3— methy Ipropyl ; 

Ci— C4— haloalkyl : a C1—C4— alkyl radical as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
chloromethyl , dichloromethyl , trichloromethyl , f luoromethyl , 
dif luoromethyl , tr if luoromethyl , chlorof luoromethyl , 
dichlorof luoromethyl , chlorodif luoromethyl , 2 -f luoroethyl , 
2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2 , 2-dif luoroethyl , 
2 , 2 , 2-trif luoroethyl , 2-chloro-2-f luoroethyl , 

2- chloro-2 , 2-dif luoroethyl, 2 , 2 -dichloro-2-f luoroethyl, 

2.2. 2- trichloroethyl , pentaf luoroethyl , 2 -f luoropropyl , 

3- f luoropropyl , 2 , 2-dif luoropropyl , 2 , 3 -dif luoropropyl , 
2 -chloropropyl , 3 -chloropropyl , 2,3 -dichloropropyl , 
2-bromopropyl, 3-bromopropyl, 3 , 3 , 3 -tr if luoropropyl, 

3.3. 3- trichloropropyl , 2,2,3,3, 3 -pentaf luoropropyl , 
heptaf luoropropyl , 1- ( f luoromethyl ) -2 -f luoroethyl, 

1- ( chloromethyl ) -2-chloroethyl , 1- ( bromomethyl ) -2-bromoethyl , 

4- f luorobutyl, 4-chlorobutyl, 4-bromobutyl or 
nonaf luorobutyl ; 

Ci-Ce— haloalkyl, and the haloalkyl moieties of 
N-Ci-C 6 -haloalkylamino: Ci— C 4 — haloalkyl, as mentioned above, 
and also, for example, 5— f luoropentyl, 5— chloropentyl, 

5- bromopentyl , 5— iodopentyl , undecaf luoropentyl , 

6- f luorohexyl, 6— chlorohexyl, 6— bromohexyl, 6— iodohexyl or 
dodecaf luorohexyl ; 

C1-C4— alkoxy: for example methoxy, ethoxy, propoxy, 

1— methy lethoxy, butoxy, 1— methy lpropoxy, 2— methylpropoxy or 

1, 1— dimethy lethoxy; 

C 1 ^c 6 — alkoxy, and the alkoxy moieties of N-Ci-C 6 -alkoxyamino, 

di-(Ci-C 6 -alkoxy) methyl, 

(Ci-C 6 -alkoxy) (Ci-C 6 -alkylthio) -methyl, 

Ci-Ce-alkoxyiminomethyl, Ci-C € — alkoxyimino-Ci-C 6 — alkyl, 

N— ( C !-C 6 -alkoxy ) — N— ( C i-C 6 — alky 1 ) aminocarbony 1 , 

N— ( c 3 — C 6 — alkenyl )— N—( Ci—C 6 — alkoxy ) aminocarbonyl and 
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N— (C3— C$— alkynyl )— N— (Ci— C6— alkoxy ) aminocarbonyl : Ci— C4— alkoxy 
as mentioned above, and also, for example, pentoxy, 
l^nethy lbutoxy , 2— methy lbutoxy , 3— methy Ibutoxy , 

1 . 1— dime thy lpropoxy, 1 , 2— dimethylpropoxy, 

2 . 2 - dimethylpropoxy, 1-ethy lpropoxy, hexoxy , 1-methylpentoxy , 
2 -methy Ipentoxy , 3 -methy Ipentoxy , 4 -methy lpentoxy , 

1. 1 - dime thy Ibutoxy , 1 , 2-dimethy Ibutoxy , 1 , 3-dimethy lbutoxy , 

2 . 2 - dimethy Ibutoxy , 2,3 -dimethy lbutoxy , 3,3 -dimethy lbutoxy , 
1 -ethy lbutoxy , 2 -ethy lbutoxy, 1, 1 , 2-trimethy lpropoxy , 

1 . 2 . 2- trimethy lpropoxy , 1 -ethyl- 1 -methy lpropoxy or 

1 - ethy 1—2 -methy lpropoxy ; 

C]— C4— haloalkoxy : a Ci— C4— alkoxy radical as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
f luoromethoxy, dif luoromethoxy , trif luoromethoxy , 
chlorodif luoromethoxy , bromodif luoromethoxy , 2— f luoroethoxy , 

2— chloroethoxy , 2— bromomethoxy , 2— iodoethoxy , 
2 , 2— dif luoroethoxy , 2,2, 2— trif luoroethoxy , 

2— chloro— 2— f luoroethoxy , 2-chloro— 2 , 2— dif luoroethoxy , 

2 . 2— dichloro— 2— f luoroethoxy , 2,2, 2— trichloroethoxy , 
pent af luoroethoxy , 2— f luoropropoxy , 3— f luoropropoxy , 

2— c h lor opr opoxy , 3— chlor opr opoxy , 2— br omopr opoxy , 

3— bromopropoxy, 2 , 2— dif luoropropoxy , 2 , 3— dif luoropropoxy , 

2 . 3— dichloropropoxy , 3,3, 3— trif luoropropoxy , 

3.3. 3— trichloropropoxy , 2,2,3,3, 3— pentaf luoropropoxy , 
hept af luoropropoxy , 1— ( f luorome thy 1 ) — 2— f luoroethoxy , 
1— ( chloromethy 1 ) —2— chloroethoxy , 

1— (bromomethyl )— 2— bromoethoxy, 4— f luorobutoxy , 

4— chlor obutoxy, 4— bromobutoxy or nonaf luorobutoxy ; 

Ci— C 6 — haloalkoxy: Ci— C 4— haloalkoxy as mentioned above, and 
also, for example, 5— f luoropentoxy, 5— chloropentoxy , 

5— bromopentoxy , 5— iodopentoxy , undecaf luoropentoxy , 

6— f luor ohexoxy , 6— chlorohexoxy , 6— br omohexoxy , 6— iodohexoxy 
or dodecaf luorohexoxy ; 

Ci— C 4 — alkylthio: for example methy Ithio, ethylthio, 

propy lthio , 1— methy lethy lthio , buty lthio , 1— methy Ipropy lthio , 

2 - methy lpropy lthio or 1 , 1— dimethy lethy lthio; 

Ci— C 6 — alkylthio, and the alkylthio moieties of 
(Ci-C 6 -alky lthio )carbonyl, di-(Ci-C 6 -alkylthio)methyl and 
(Ci-C 6 -alkoxy)-(Ci-C 6 -alkylthio)methyl: C1-C4— alkylthio as 
mentioned above, and also, for example, pentylthio, 
1— methy lbuty lthio , 2— methy Ibuty lthio , 3— methy lbuty lthio , 
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2 , 2— dimethy lpropylthio , 1— ethy lpropy lthio , hexylthio , 
1 , 1— dimethylpropy lthio , 1 , 2— dimethy lpropy lthio , 



10 
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1— methy lpenty lthio , 2— methy Ipentylthio , 3— methylpentylthio , 
4^nethylpenty lthio , 1 , 1— dimethy lbuty lthio , 
1 , 2— dimethy lbuty lthio , 1 , 3— dimethy lbutylthio , 

2 . 2 - dimethy lbutylthio , 2 , 3-dimethy lbutylthio , 

3 . 3— dimethy lbuty lthio , 1— ethylbutylthio , 2— ethylbuty lthio , 
1,1, 2— trimethy lpropylthio , 1,2, 2— tr imethy lpropy lthio, 

1— ethy 1— 1-methylpropylthio or 1— ethy 1—2— methylpropylthio ; 

Ci-C2o-alkylthio as alkylthio radical of 

(Ci-C 2 o-alkylthio)carbonyl: Ci-C 6 -alky lthio as mentioned 
above, and also, for example, hepty lthio, octy lthio, 
hexadecy lthio or octadecy lthio; 

Gi— C 4 — haloalkylthio: a Ci— C 4 — alkylthio radical as mentioned 
above which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
fluoromethy lthio , dif luoromethylthio , trif luoromethylthio , 
chlorodif luoromethy lthio, bromodif luoromethylthio, 

2— f luoroethy lthio, 2— chloroethy lthio, 2— bromoethy lthio, 
2— iodoethy lthio, 2 , 2— dif luoroethy lthio, 

2.2. 2— trif luoroethy lthio , 2,2, 2— trichloroethy lthio, 

2— chloro— 2— f luoroethy lthio, 2-chloro— 2 , 2-dif luoroethylthio, 
2 , 2— dichloro— 2— f luoroethy lthio, pentaf luoroethy lthio, 

2— f luoropropy lthio , 3-f luoropropy lthio , 2-chloropropy lthio , 

3— chloropropy lthio , 2— bromopropy lthio , 3— bromopropy lthio , 

2 . 2— dif luoropropy lthio, 2 , 3— dif luoropropy lthio, 

2 . 3— dichloropropy lthio, 3,3, 3— trif luoropropy lthio, 

3.3. 3— trichloropropylthio , 2,2,3,3, 3— pentaf luoropropylthio , 
heptaf luoropropy lthio, 1— ( f luoromethyl )— 2— f luoroethy lthio, 
1— ( chloromethy 1 )— 2— chloroethy lthio , 

1— ( bromomethyl )— 2— bromoethy lthio , 4— f luorobuty lthio , 

4— chlorobuty lthio, 4— bromobutylthio or nonaf luorobutylthio; 

Ci— C 6 — haloalkylthio: Ci— C 4 — haloalkylthio, as mentioned above, 
and also, for example, 5— f luoropenty lthio, 

5— chloropenty lthio , 5— bromopenty lthio , 5— iodopenty lthio , 
undecaf luoropenty lthio, 6— f luorohexy lthio, 6— chlorohexylthio, 

6— bromohexy lthio, 6— iodohexy lthio or dodecaf luorohexylthio; 

Ci-C 6 -alkylsulf inyl (Ci-C 6 — alkyl— S ( =0)— ) : for example 
methylsulf inyl , ethylsulf inyl , propylsulf inyl , 

1- methylethylsulf inyl , buty lsulf iny 1 , 1-methylpropylsulf inyl , 

2— methylpropylsulf inyl , 1 , 1-dimethylethylsulf inyl , 
pentylsulf inyl , 1-methylbutylsulf inyl , 2-methy lbuty lsulf inyl , 
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3— methylbutylsulf inyl , 2 , 2— dimethylpropylsulf inyl , 
1— ethylpropylsulf inyl , 1 , 1— dimethylpropylsulf inyl , 

1 . 2— dimethylpropylsulf inyl, hexylsulf inyl, 

1— methylpentylsulf inyl , 2— methylpentylsulf inyl , 
5 3— methylpentylsulf inyl , 4— methylpentylsulf inyl , 

1 . 1— dimethylbutylsulf inyl, 1 , 2— dimethylbutylsulf inyl, 

1 . 3— dimethylbutylsulf inyl, 2 , 2— dimethylbutylsulf inyl, 
2 , 3— dimethylbutylsulf inyl , 3 , 3— dimethylbutylsulf inyl, 
1— ethylbutylsulf inyl , 2— ethylbutylsulf inyl , 

10 1 , 1 , 2— trimethylpropylsulf inyl , 1,2, 2— trimethylpropylsulf inyl , 

1— ethyl— 1— methylpropylsulf inyl or 

1— ethyl— 2— methylpropylsulf inyl ; 

— Ci— Ce— haloalkylsulf inyl: a C]— C 6 — alkylsulf inyl radical as 
* 5 mentioned above which is partially or fully substituted by 

fluorine, chlorine, bromine and/or iodine, i.e., for example, 
f luoromethylsulf inyl , dif luoromethylsulf inyl , 
trif luoromethylsulf inyl, chlorodif luoromethylsulf inyl, 
bromodif luoromethylsulf inyl, 2— f luoroethylsulf inyl, 
20 2— chloroethylsulf inyl , 2— bromoethylsulf inyl , 

2— iodoethylsulf inyl, 2 , 2-dif luoroethylsulf inyl, 

2.2. 2— trif luoroethylsulf inyl , 2,2, 2— trichloroethylsulf inyl , 
2— chloro— 2— f luoroethylsulf inyl , 

2— chloro— 2 , 2— dif luoroethylsulf inyl , 
25 2 , 2— dichloro— 2— f luoroethylsulf inyl , pentaf luoroethylsulf inyl , 

2— f luoropropylsulf inyl, 3— f luoropropylsulf inyl, 
2— chloropropylsulf inyl, 3— chloropropylsulf inyl, 
2— br omopr opy 1 su 1 f iny 1 , 3— bromopropy 1 su 1 f iny 1 , 

2 . 2— dif luoropropylsulf inyl , 2 , 3— dif luoropropylsulf inyl , 

30 2 , 3-dichloropropylsulf inyl , 3,3, 3— trif luoropropylsulf inyl , 

3.3. 3— trichloropropylsulf inyl , 
2,2,3,3, 3— pentaf luoropropylsulf inyl , 
heptaf luoropropylsulf inyl , 

1— ( f luoromethyl )— 2— f luoroethylsulf inyl, 
35 1— (chloromethyl )— 2— chloroethylsulf inyl , 

1— (bromomethyl )— 2— bromoethylsulf inyl, 4— f luorobutylsulf inyl, 

4— chlorobutylsulf inyl, 4— bromobutylsulf inyl, 
nonaf luorobutylsulf inyl, 5— f luoropentylsulf inyl, 

5— chloropentylsulf inyl , 5— bromopentylsulf inyl , 

40 5— iodopentylsulf inyl, undecaf luoropentylsulf inyl, 

6— f luorohexylsulf inyl, 6— chlorohexylsulf inyl, 
6— bromohexylsulf inyl, 6— iodohexylsulf inyl or 
dodecaf luorohexylsulf inyl ; 
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d-C 6 — alkylsulfonyl (Cx-Ce-alkyl— S(=0) 2 -) , and the 
alkylsulf onyl radicals of N— (Ci-C 6 — alkylsulf onyl) amino and 
N— (Ci— Cg— alkyl )— N— ( Ci-C 6 — alkylsulf onyl ) amino : for example , 
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methylsulf onyl , ethylsulf onyl , propylsulf onyl , 

1- methylethylsulf onyl , butylsulf onyl , 1-methylpropylsulf onyl , 

2- methylpropylsulf onyl , 1 , 1-dimethylethylsulf onyl , 
pentylsulf onyl , 1-methylbutylsulf onyl , 2— methylbutylsulf onyl , 

3- methylbutylsulf onyl , 1 , 1— dimethylpropylsulf onyl , 

1 , 2— dimethylpropylsulf onyl , 2 , 2— dimethylpropylsulf onyl , 

1— ethylpropylsulf onyl , hexylsulf onyl , 1— methylpentylsulf onyl, 

2- methylpentylsulf onyl , 3-methylpentylsulf onyl , 

4- methylpentylsulf onyl , 1 , 1— dimethylbutylsulf onyl , 

1 , 2-dimethylbutylsulf onyl , 1 , 3-dimethylbutylsulf onyl , 

2 . 2- dimethylbutylsulf onyl , 2 , 3-dimethylbutylsulf onyl , 

3. 3- dimethylbuty lsulf onyl, 1-ethylbutylsulf onyl, 
2-ethylbutylsulf onyl , 1,1, 2-trimethylpropylsulf onyl , 

1,2, 2— trimethylpropylsulf onyl , 1-ethyl-l-methylpropylsulf onyl 
or 1— ethyl— 2 — methylpropylsulf onyl ; 

Ci— C 6 — haloalkylsulfonyl, and the haloalkylsulf onyl radicals of 

N- ( Ci— C 6 — haloalkylsulf onyl ) amino and 

N-(Ci-C 6 — alkyl)— N— (Ci-C 6 — haloalkylsulf onyl (amino: a 

d— C 6 — alkylsulfonyl radical as mentioned above which is 

partially or fully substituted by fluorine, chlorine, bromine 

and/or iodine, i.e., for example, f luoromethylsulf onyl , 

dif luoromethylsulf onyl, trif luoromethylsulf onyl, 

chlorodif luoromethylsulf onyl, bromodif luoromethylsulf onyl, 

2— f luoroethylsulf onyl , 2— chloroethylsulf onyl , 

2— bromoethylsulf onyl , 2— iodoethylsulf onyl , 

2 , 2-dif luoroethylsulf onyl , 2,2, 2-trif luoroethylsulf onyl , 

2— chloro— 2— f luoroethylsulf onyl , 

2— chloro— 2 , 2— dif luoroethylsulf onyl , 

2 , 2-<iichloro— 2— f luoroethylsulf onyl , 

2.2. 2— trichloroethylsulf onyl , pentaf luoroethylsulf onyl , 
2— f luoropropylsulf onyl , 3— f luoropropylsulf onyl , 

2— chloropropy lsulf onyl , 3— chloropropylsulf ony 1 , 

2— bromopropylsulf onyl , 3— bromopropylsulf onyl , 

2 , 2— dif luoropropylsulf onyl , 2 , 3— dif luoropropylsulf onyl , 

2 , 3— dichloropropylsulf onyl , 3,3, 3— trif luoropropylsulf ony 1 , 

3.3. 3— trichloropropylsulf onyl , 
2,2,3,3, 3— pentaf luoropropylsulf onyl , 
heptaf luoropropylsulf onyl , 

1— ( f luoromethyl )— 2— f luoroethylsulf onyl , 
1— ( chloromethyl )— 2— chloroethylsulf onyl , 

1— (bromomethyl)— 2— bromoethylsulf onyl, 4— f luorobutylsulf onyl , 

4— chlorobutylsulf onyl , 4— bromobutylsulf onyl , 
nonaf luorobutylsulfonyl, 5— f luoropentylsulf onyl, 

5— chloropentylsulf onyl , 5— bromopenty lsulf onyl , 
5— iodopentylsulf onyl , 6— f luorohexylsulf onyl , 
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6— bromohexylsulf onyl , 6— iodohexylsulf onyl or 
dodecaf luorohexylsulf onyl ; 

Ci-Cg-alkylamino, and the alkylamino radicals of 
N— ( Ci— C g— alky 1 amino ) imino— Ci— Cg— alkyl : for example 
methy lamino , ethy lamino , propylamino , 1 -methy lethy lamino , 
buty lamino , 1 -methy lpropy lamino , 2 -methy lpropy lamino , 

1. 1- dimethy lethy lamino, pentylamino, 1-methylbutylamino, 

2 - methy lbuty lamino , 3 -methy lbuty lamino , 

2 . 2 - dimethy lpropy lamino, 1 -ethy lpropy lamino, hexy lamino, 
1 , 1-dimethy lpropy lamino, 1 , 2-dimethylpropylamino, 

1 -methy lpenty lamino, 2 -methy lpenty lamino, 

3 - methy lpenty lamino , 4 -methy lpenty lamino , 

1, 1-dimethy lbuty lamino, 1 , 2 -dimethy lbuty lamino, 

1 . 3 - dimethy lbuty lamino, 2 , 2 -dimethy lbuty lamino, 
2 , 3 -dimethy lbuty lamino, 3 , 3 -dimethy lbuty lamino, 
1 -ethy lbuty lamino, 2 -ethy lbuty lamino, 

1,1, 2 -trimethy lpropy lamino, 1 , 2 , 2 -trimethy lpropy lamino , 

1 -ethyl- 1 -methy lpropy lamino or 1 -ethy 1-2 -methy lpropy lamino; 

(C1—C4— alky lamino )sulf onyl: for example methy laminosulf onyl, 

ethylaminosulf onyl , propylaminosulf onyl , 

1— methy lethylaminosulf onyl , butylaminosulf onyl , 

1— methylpropylaminosulfonyl, 2— methy lpropy laminosulf onyl or 

1 , 1— dimethy lethylaminosulf onyl ; 

( Ci-C 6 — alky lamino ) sulf onyl : ( Ci-C 4 -alky lamino ) sulf onyl , as 
mentioned above, and also, for example, penty laminosulf onyl, 
1-methylbutylaminosulfonyl, 2-methylbutylaminosulf onyl , 

3- methylbutylaminosulfonyl, 2 , 2 -dimethy Ipropylaminosulf onyl, 

1 - ethy lpropy laminosulf onyl, hexylaminosulfonyl, 

1 . 1- dimethy Ipropylaminosulf onyl , 

1 . 2- dimethylpropylaminosulfonyl, 1-methylpentylaminosulfonyl, 

2- methylpentylaminosulfonyl, 3-methylpentylaminosulf onyl , 

4- methylpentylaminosulfonyl, 1 , 1-dimethy lbuty laminosulf onyl, 

1 . 2 - dimethylbuty laminosulf onyl, 

1 . 3- dimethylbutylaminosulf onyl, 

2 . 2 - dimethy lbuty laminosulf onyl, 

2 . 3- dimethylbutylaminosulf onyl, 

3 , 3-dimethylbutylaminosulf onyl, 1 -ethy lbuty laminosulf onyl , 

2-ethylbutylaminosulfonyl, 

1 , 1 , 2-trimethylpropylaminosulf onyl, 

1,2,2 -trimethylpropy laminosulf onyl , 

1-ethyl-l-methylpropylaminosulfonyl or 

l-ethyl-2-methylpropylaminosulf onyl; 



0050/49365 




di-(Ci-C4-alkyl)aminosulfonyl: for example 

N , N-dimethy laminosulf onyl , N , N-diethy laminosulf ony 1 , 

N,N-di-( 1-methylethyl) aminosulf onyl, 

N , N—dipropy laminosulf onyl , N , N-dibutylaminosulf onyl , 

N , N-di- ( 1-methylpropyl ) aminosulf onyl , 

N , N-di- ( 2-methylpropyl ) aminosulf onyl , 

N,N-di-( 1, 1-dimethylethyl) aminosulf onyl, 

N-ethyl-N-methy laminosulf onyl, 

N-methyl-N-propylaminosulf onyl , 

N-methyl-N- ( 1-methylethyl ) aminosulf onyl , 

N-butyl-N-methylaminosulf onyl , 

N-methyl-N- ( 1-methylpropyl ) aminosulf onyl, 

N-methyl-N- (2-methylpropyl ) aminosulf onyl , 

N- ( 1 , 1-dimethylethyl ) -N-methylaminosulf onyl , 

N-ethyl-N-propylaminosulf onyl , 

N-ethyl-N- ( 1-methylethyl ) aminosulf onyl , 

N-butyl-N-ethylaminosulf onyl , 

N-ethyl-N- ( 1-methylpropyl ) aminosulf onyl , 

N-ethy 1— N- ( 2 -methylpropyl ) aminosulf onyl , 

N-ethyl-N- ( 1 , 1-dimethylethyl ) aminosulf onyl , 

N- ( 1-methylethyl ) -N-propy laminosulf onyl , 

N-butyl-N-propylaminosulf onyl , 

N-( 1-methylpropyl ) -N-propylaminosulfonyl, 

N-( 2-methylpropyl ) -N-propylaminosulfonyl, 

N-( 1, 1-dimethylethyl) -N-propylaminosulfonyl, N-butyl-N— 

( 1-methylethyl ) aminosulf onyl, 

N- ( 1-methylethyl ) -N~ ( 1-methylpropyl ) aminosulf onyl , 

N- ( 1-methylethyl ) -N- ( 2 -methylpropyl ) aminosulf onyl , 

N-( 1, 1-dimethylethyl )-N-( 1-methylethyl) aminosulf onyl, 

N-butyl-N- ( 1-methylpropyl ) aminosulf onyl , 

N-butyl— N- (2-methylpropyl ) aminosulf onyl , 

N-butyl-N- ( 1 , 1-dimethylethyl ) aminosulf onyl , 

N- ( 1 -methylpropyl ) -N- ( 2 -methylpropyl ) aminosulf onyl , 

N-( 1, l-dimethylethyl)-N-( 1-methylpropyl) aminosulf onyl or 

N- ( 1 , 1-dimethylethyl ) -N- (2-methylpropyl ) aminosulf onyl ; 

di— ( Ci— C 6 — alky 1 ) aminosulf onyl : di-( Cx-d-alkyl ) aminosulf onyl , 

as mentioned above, and also, for example, 

N— methyl— N— pentylaminosulf onyl , 

N— methyl— N— ( 1-methylbutyl ) aminosulf onyl , 

N— methyl— N—( 2-methylbutyl ) aminosulf onyl , 

N— methyl— N— ( 3-methylbutyl) aminosulf onyl, N— methyl— N— 

(2,2 -dimethylpropyl ) aminosulf onyl , 

N— methyl— N— ( 1-ethy lpropyl ) aminosulf ony 1 , 

N— methyl— N—hexylaminosulf onyl , 

N— methyl— N—( 1, 1 -dimethylpropyl ) aminosulf onyl, N-methyl— 
N— ( 1, 2 -dimethylpropyl) aminosulf onyl, 
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N— methyl— N— ( 1 -methylpentyl ) aminosulf onyl, 
N— methyl— N—( 2 -methylpentyl ) aminosulf onyl, 
N— methyl— N— ( 3-methylpentyl ) aminosulf onyl , 
N— methyl— N—( 4— methylpentyl ) aminosulf onyl , N—methyl— N— 
( 1 , 1-dimethylbutyl) aminosulf onyl, 
N— methyl— N— ( 1 , 2-dimethylbutyl ) aminosulf onyl , 
N— methyl— N— ( 1 , 3-dimethylbutyl ) aminosulf onyl , 
N— methyl— N— ( 2 , 2-dimethylbutyl ) aminosulf onyl , 
N—methyl — N — ( 2 , 3-dimethylbutyl ) aminosulf onyl , N—methyl— N— 
(3,3 -dimethylbutyl ) aminosulf onyl , 
N-*nethyl— N— ( 1-ethylbutyl ) aminosulf onyl , 
N—methyl— N— ( 2-ethylbutyl ) aminosulf onyl , 
N— methyl— N— ( 1,1, 2-trimethylpropyl ) aminosulf onyl , 
N— methyl— N— ( 1,2, 2-trimethylpropyl ) aminosulf onyl , 
N—methyl— N— ( 1-ethyl-l-methylpropyl ) aminosulf onyl , N—methyl— N— 
( l-ethyl-2-methylpropyl ) aminosulf onyl , 
N— ethyl— N— pentylaminosulf onyl , 
N-ethyl— N— 
N-ethyl-N— 
N-ethyl— N— 
N-ethyl— N— 
N-ethyl-N- 



N— ethyl— N—hexyl aminosulf onyl , 



N-ethyl-N- 
N— ethyl— N— 
N-ethyl— N— 
N-ethyl-N- 
N-ethyl— N— 
N-ethyl- N— 
N-ethyl— N— 
N-ethyl-N— 
N-ethyl-N— 
N-ethyl-N— 
N— ethyl— N— 
N— ethyl- N— 
N-ethyl-N— 
N-ethyl— N— 
N— ethyl— N— 
N-ethyl-N- 
N— e thy 1— N— 
N-ethyl— N— 



1- methylbutyl ) aminosulf onyl , 

2- methylbutyl ) cuninosulf onyl, 

3- methylbutyl ) aminosulf onyl , 

2 , 2-dimethylpropyl ) aminosulf onyl , 
1-ethylpropyl ) aminosulf onyl , 
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1 . 1- dimethylpropyl ) aminosulf onyl , 

1 . 2- dimethylpropyl ) aminosulf onyl , 

1 - methylpentyl ) aminosulf onyl , 

2 - methylpentyl ) aminosulf onyl , 

3- methylpentyl ) aminosulf onyl , 

4 - methylpentyl ) aminosulf onyl , 

1 . 1- dimethylbutyl ) aminosulf onyl , 

1 . 2- dimethylbutyl ) aminosulf onyl , 

1 . 3- dimethylbutyl ) aminosulf onyl, 

2 . 2 - dimethylbutyl ) aminosulf onyl , 

2 . 3- dimethylbutyl ) aminosulf onyl , 
3 , 3-dimethylbutyl ) aminosulf onyl , 

1- ethylbutyl ) aminosulf onyl , 

2- ethylbutyl ) aminosulf onyl, 
1,1, 2-trimethylpropyl ) aminosulf onyl , 
1,2, 2-trimethylpropyl ) aminosulf onyl , 
1 -ethyl - 1 -me t hy Ipr opy 1 ) aminosu 1 f ony 1 , 
l-ethyl-2-methylpropyl ) aminosulf onyl , 

N— propyl— N— pentylaminosulf onyl, 

N— butyl— N— pentylaminosulf onyl , N , N— dipenty laminosulf onyl , 
N— propyl— N— hexylaminosulf onyl , N— butyl— N—hexy laminosulf onyl , 
N— pentyl— N— hexy laminosulf onyl or N,N— dihexy laminosulf onyl; 
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di-(Ci-C 4 -alkyl) amino and the dialkylamino radicals of: 

di— ( Ci— C 4 — alkyl ) amino-Cx- C 4 — alkoxycarbonyl and 

N— (di-Ci— C4— alkylamino) imino— Ci— C6— alkyl for example 

N , N-dimethy lamino , N , N-diethy lamino , N , N-dipropy lamino , 

N , N-di— ( 1 -methy lethy 1 ) amino , N , N-dibuty lamino , 

N , N-di- ( 1 -methy lpropyl ) amino , N , N-di- ( 2 -methy lpropyl ) amino , 

N , N-di- ( 1 , 1— dimethy lethy 1 ) amino , N-ethy 1-N-methy lamino , 

N-methyl-N-propylamino , N-methyl-N- ( 1-methylethyl ) amino , 

N-buty 1-N-methy lamino, N-methyl-N- ( 1 -methy lpropy 1 ) amino, 

N-methyl-N- ( 2 -methy lpropyl ) amino , 

N-( 1, 1-dimethy lethy 1) -N-methy lamino, N-ethy 1-N-propylamino, 
N-ethyl-N-( 1-methylethyl) amino, N-buty 1-N-ethy lamino, 
N-ethy 1-N- ( 1 -me thy lpropyl ) amino , 
N-ethyl-N- ( 2-methylpropyl ) amino , 
N-ethy 1-N- ( 1, 1 -dimethy lethy 1 ) amino, 

N- ( 1 -methylethy 1 ) -N-propylamino , N-butyl-N-propylamino , 

N-( 1 -methy lpropyl ) -N-propylamino, 

N-( 2-methylpropyl ) -N-propylamino, 

N- ( 1 , 1 -dimethy lethy 1 ) -N-propylamino , 

N-butyl-N- ( 1-methylethyl ) amino , 

N- ( 1-methylethyl ) -N- ( 1 -methy lpropyl ) amino, 

N- ( 1-methylethyl ) -N- ( 2 -methylpropyl ) amino , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylethyl ) amino , 

N-butyl-N- ( 1 -me thy lpropyl) amino, 

N-butyl-N- (2-methylpropyl ) amino, 

N-butyl-N- ( 1 , 1— dimethy lethy 1 ) amino , 

N- ( 1 -methylpropyl ) -N- (2-methylpropyl ) amino , 

N- ( 1 , 1 -dimethy lethy 1 ) -N- ( 1 -methylpropyl ) amino or 

N- ( 1 , 1 -dimethy lethy 1 ) -N- ( 2 -methylpropyl ) amino ; 



di-(Ci-C 6 -alkyl) amino, and the dialkylamino radicals of 

di- ( Ci-C 6 -alkyl ) amino-imino-Ci-C 6 -alkyl : di- ( Ci-C 4 -alkyl ) amino 

as mentioned above, and also N,N-dipenty lamino, 

N , N-dihexylamino , N-methyl-N-penty lamino , 

N-ethyl-N-pentylamino, N-methyl-N-hexy lamino or 

N-ethyl-N-hexylamino ; 



Ci— C 4 — alkylcarbonyl: for example methylcarbonyl, 
ethylcarbony 1 , propy Icarbonyl , 1— methy lethylcarbonyl , 
butylcarbonyl , 1-methy lpropy Icarbonyl , 2-methylpropylcarbony 1 
or 1 , 1— dimethylethy Icarbonyl ; 



d-Ce-alky Icarbonyl, and the alkylcarbonyl radicals of 
phenoxy-Ci-Ce-alkylcarbonyl , 

heterocyclyloxy-Cx-Ce-alkylcarbonyl, Ci-C 6 -alkylcarbonylamino, 
d-Cg-alkylcarbony l-Cx-Ce-alky 1 : C 1 -C 4 -alky Icarbonyl , as 
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mentioned above, and also, for example, pentylcarbonyl , 
1— methy lbutylcarbony 1 , 2-methy lbutylcarbony 1 , 
3-*nethy lbutylcarbony 1 , 2 , 2-dimethylpropylcarbonyl , 
1— ethy lpropylcarbony 1 , hexylcarbonyl , 

1 , 1— dimethylpropy lcarbonyl , 1 , 2— dimethy lpropylcarbony 1 , 

1—methylpenty lcarbonyl , 2— methylpenty lcarbonyl , 

3— methy lpenty lcarbonyl , 4-methylpenty lcarbonyl , 

1 , 1-dimethylbuty lcarbonyl, 1 , 2-dimethy lbutylcarbony 1, 

1 , 3-dimethylbutylcarbonyl , 2 , 2— dimethy lbutylcarbony 1 , 

2 , 3— dimethy lbutylcarbony 1 , 3 , 3-dimethylbutylcarbonyl , 

1— ethy lbutylcarbony 1 , 2— ethylbutylcarbonyl , 

1,1, 2— trimethylpropy lcarbonyl , 1,2, 2-trimethylpropy lcarbonyl , 
1— ethyl— 1-methylpropy lcarbonyl or 
l^ethy 1— 2— methylpropylcarbonyl ; 

C 1 -c 2 o-alkylcarbonyl: Ci~C 6 -alky lcarbonyl , as mentioned above, 
and also heptylcarbonyl, octy lcarbonyl , pentadecylcarbonyl or 
heptadecylcarbonyl ; 



Ci— C 6 — haloalky lcarbonyl: a Ci-C 6 — alky lcarbonyl radical as 

mentioned above which is partially or fully substituted by 

fluorine, chlorine, bromine and/or iodine, i.e., for example, 

chloroacetyl , dichloroacetyl , trichloroacetyl , f luoroacetyl , 

dif luoroacetyl , trif luoroacetyl , chlorof luoroacetyl , 

dichlorof luoroacetyl , chlorodif luoroacetyl , 

2— fluoroethy lcarbonyl , 2— chloroethylcarbonyl , 

2— bromoethylcarbonyl , 2— iodoethy lcarbonyl , 

2 , 2—dif luoroethylcarbonyl , 2,2, 2— trif luoroethylcarbonyl , 

2— chloro— 2— f luoroethylcarbony 1 , 

2— chloro— 2 , 2— dif luoroethylcarbonyl , 

2 , 2— dichloro— 2— f luoroethylcarbonyl , 

2.2. 2— tr ichloroethylcarbony 1 , pentaf luoroethylcarbonyl , 
2— fluoropropy lcarbonyl , 3— f luoropropylcarbpnyl , 

2 . 2— dif luoropropy lcarbonyl, 2 , 3— dif luoropropy lcarbonyl, 

2- chloropropy lcarbonyl , 3— chloropropylcarbonyl , 

2 . 3— dichloropropylcarbony 1 , 2— bromopropylcarbonyl , 

3— bromopropylcarbonyl , 3,3, 3— trif luoropropy lcarbonyl , 

3.3. 3— tr ichloropropy lcarbonyl , 
2,2,3,3, 3— pentaf luoropropy lcarbonyl , 
heptaf luoropropy lcarbonyl , 

1— ( fluoromethyl )— 2— fluoroethy lcarbonyl , 
1— ( chloromethyl ) —2-chloroethy lcarbonyl , 

1— ( bromomethy 1 )— 2— bromoethylcarbonyl , 4— fluorobuty lcarbonyl , 

4— chlorobutylcarbony 1 , 4— bromobuty lcarbonyl , 
nonaf luorobuty lcarbonyl, 5-f luoropentylcarbonyl , 

5 - chloropenty lcarbonyl, 5 -bromopenty lcarbonyl, 
Perf luoropentylcarbonyl, 6 -fluorohexy lcarbonyl , 




6-chlorohexylcarbonyl, 6-bromohexylcarbonyl or 
Perf luorohexylcarbonyl ; 

Ci—C 4— alkoxycarbonyl, and the alkoxycarbonyl moieties of 
di— (Ci— C4— alkyl) amino— Ci— C4— alkoxycarbonyl , for example 
methoxycarbony 1 , ethoxycarbony 1 , propoxycarbonyl , 
1— methy lethoxycarbony 1 , butoxycarbonyl , 
l^nethylpropoxycarbonyl , 2— methylpropoxycarbonyl or 
1 , 1— dimethy lethoxycarbony 1 ; 

(Ci-C6-alkoxy)carbonyl, and the alkoxycarbonyl moieties of 
Ci-C6-alkoxycarbonyloxy : (Ci— C4— alkoxy )carbonyl, as mentioned 
above, and also, for example, pentoxycarbonyl, 
1-methylbutoxycarbonyl, 2-methylbutoxycarbonyl, 
3-methylbutoxycarbonyl, 2 , 2 -dimethy lpropoxycarbonyl, 
1-ethylpropoxycarbonyl , hexoxycarbonyl , 

1 , 1-dimethylpropoxycarbonyl, 1 , 2 -dimethy lpropoxycarbonyl, 
1 -methy lpentoxycarbonyl , 2-methylpentoxycarbonyl , 
3-methylpentoxycarbonyl , 4 -methy lpentoxycarbonyl, 

1 . 1- dimethylbutoxycarbonyl , 1 , 2 -dimethy lbutoxycarbonyl , 
1 , 3-dimethylbutoxycarbony 1 , 2,2 -dimethy lbutoxycarbonyl , 
2 , 3-dimethylbutoxycarbonyl , 3 , 3 -dimethy lbutoxycarbonyl , 
1-ethy lbutoxycarbonyl, 2 -ethy lbutoxycarbonyl, 

1,1,2 -trimethy lpropoxycarbonyl , 
1,2, 2 -trimethy lpropoxycarbonyl , 
1 -ethyl- 1 -methylpropoxycarbonyl or 

1- ethy 1-2 -methylpropoxycarbonyl ; 

Ci— C 6 — haloalkoxycarbonyl: a Ci-C 6 — alkoxycarbonyl radical as 
mentioned above which is partially or fully substituted by 
fluorine, chlorine, bromine and/or iodine, i.e., for example, 
f luoromethoxycarbonyl, dif luoromethoxycarbonyl, 
trif luoromethoxycarbonyl, chlorodif luoromethoxycarbonyl, 
bromodif luoromethoxycarbonyl , 2— f luoroethoxycarbonyl , 

2— chloroethoxycarbony 1 , 2— bromoethoxycarbony 1 , 

2— iodoethoxycarbonyl , 2 , 2— dif luoroethoxycarbonyl , 
2,2, 2— trif luoroethoxycarbonyl , 2— chloro— 

2— f luoroethoxycarbonyl , 2— chloro— 2 , 2-dif luoroethoxycarbonyl , 

2 . 2— dichloro— 2— f luoroethoxycarbonyl , 

2.2. 2— trichloroethoxycarbonyl , pentaf luoroethoxycarbonyl , 
2— f luoropropoxycarbonyl , 3— f luoropropoxycarbonyl , 

2— chloropropoxycarbonyl , 3— chloropropoxycarbonyl , 
2— bromopropoxycarbonyl , 3— bromopropoxycarbonyl , 

2 . 2— dif luoropropoxycarbonyl, 2 , 3— dif luoropropoxycarbonyl , 

2 . 3— dichloropropoxycarbonyl , 3,3, 3— trif luoropropoxycarbonyl , 

3.3. 3— trichloropropoxycarbonyl , 



0050/49365 




2,2,3,3, 3— pentaf luoropropoxycarbonyl, 
heptaf luoropropoxycarbonyl , 
1— ( f luoromethyl )— 2— f luoroethoxycarbonyl, 
1— ( chloromethyl )— 2— chloroethoxycarbonyl , 

1— (bromomethyl )— 2— bromethoxycarbonyl, 4— f luorobutoxycarbonyl, 
4— chlorobutoxycarbonyl , 4— bromobutoxycarbonyl , 

4- iodobutoxycarbonyl , 5-f luoropentoxycarbonyl, 

5- chloropentoxycarbonyl , 5-bromopentoxycarbonyl , 

6- f luorohexoxycarbonyl , 6-chlorohexoxycarbonyl or 
6-bromohexoxycarbonyl ; 

( Ci— C4— alkyl ) carbonyloxy : acetyloxy , ethylcarbonyloxy , 
propy Icarbony loxy , 1— methy lethy Icarbony loxy , 
buty lcarbony loxy , l^nethy lpropylcarbony loxy , 

2— methylpropylcarbonyloxy or 1, 1— dimethylethy Icarbony loxy ; 

(Ci— C4— alkylamino)carbonyl: for example methylaminocarbonyl, 

ethylaminocarbony 1 , propy laminocarbonyl , 

1— methylethylaminocarbonyl , butylaminocarbonyl , 

l^nethy Ipropylaminocarbony 1 , 2— methylpropylaminocarbonyl or 

1, 1— dimethylethylaminocarbonyl; 

( Ci— C 6 — alkylamino ) carbony 1 : ( Ci— C 4 — alky lamino ) carbonyl , as 
mentioned above, and also, for example, penty laminocarbonyl, 
1 -methy lbuty laminocarbonyl, 2 -methy lbuty laminocarbonyl , 

3 - methy lbuty laminocarbonyl, 2 , 2 -dimethylpropy laminocarbonyl, 

1- ethylpropy laminocarbonyl , hexy laminocarbonyl , 

1. 1- dimethylpropylaminocarbonyl, 

1 . 2 - dimethylpropy laminocarbonyl, 1 -methy lpenty laminocarbonyl, 

2 - methy Ipenty laminocarbonyl , 3-methylpenty laminocarbonyl, 

4 - methy lpenty laminocarbonyl, 1 , 1-dimethylbuty laminocarbonyl, 

1 . 2 - dimethy lbuty laminocarbonyl, 

1 . 3 - dimethy lbuty laminocarbonyl , 

2 . 2 - dimethy lbuty laminocarbonyl, 

2 . 3 - dimethy lbuty laminocarbonyl, 

3 , 3 -dimethy lbuty laminocarbonyl, 1-ethylbutylaminocarbonyl , 

2 -ethylbutylaminocarbony 1 , 

1 , 1 , 2 -trimethylpropy laminocarbonyl , 

1,2,2 -trimethylpropy laminocarbonyl , 

1 -ethyl - 1 -me t hy Ipr opy 1 aminoc ar bony 1 or 

1-ethy 1-2 -methylpropylaminocarbonyl; 

di-(Ci-C 4 -alkyl)aminocarbonyl: for example 

N, N-dimethy laminocarbonyl , N , N-diethy laminocarbonyl , 

N , N-di- ( 1 -methy lethy 1 ) aminocarbonyl , 

N , N—dipropy laminocarbonyl , N , N-dibutylaminocarbonyl , 
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N , N-di- ( 1-methylpropyl ) aminocarbonyl , 

N , N-di- ( 2 -methy lpropy 1 ) aminocarbonyl , 

N , N-di- (1,1 -dimethy lethy 1 ) aminocarbonyl , 

N-ethyl-N-methylaminocarbonyl , 

N-methyl-N-propylaminocarbonyl , 

N-methyl-N-( 1 -methy lethyl ) aminocarbonyl, 

N-butyl-N-methylaminocarbonyl , 

N-methyl-N-( 1-methylpropyl ) aminocarbonyl, 

N-methy 1-N- ( 2 -methy lpropy 1 ) aminocarbonyl , 

N- ( 1 , 1 -dimethy lethy 1 ) -N-methy laminocarbonyl , 

N-ethyl-N-propylaminocarbonyl , 

N-ethyl-N-( 1 -methy lethy 1 ) aminocarbonyl, 

N-butyl-N-ethylaminocarbonyl , 

N-ethyl-N-( 1-methylpropyl ) aminocarbonyl, 

N-ethy 1— N- ( 2 -methy lpropy 1 ) aminocarbonyl , 

N-ethyl-N- ( 1 , 1-dimethylethyl ) aminocarbonyl , 

N-( 1 -methy lethy 1) -N-propy laminocarbonyl, 

N-butyl-N-propy laminocarbonyl , 

N- ( 1-methylpropyl ) -N-propylaminocarbonyl , 

N- ( 2 -methylpropy 1 ) -N-propylaminocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N-propylaminocarbonyl , 

N-butyl-N— ( 1 -methy lethy 1 ) aminocarbonyl, 

N- ( 1-methylethyl ) — N- ( 1-methylpropyl ) aminocarbonyl , 

N- ( 1-methylethyl ) — N- ( 2 -methy lpropy 1 ) aminocarbonyl , 

N-( 1, 1-dimethylethyl )-N-( 1-methylethyl) aminocarbonyl, 

N-butyl-N- ( 1-methylpropyl ) aminocarbonyl , 

N-butyl— N- ( 2 -methy lpropy 1 ) aminocarbonyl , 

N-butyl-N- ( 1 , 1-dimethylethyl ) aminocarbonyl , 

N_ ( 1-methylpropyl ) -N- ( 2 -methy lpropy 1 ) aminocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylpropyl ) aminocarbonyl or 

N- ( 1 , 1-dimethylethyl ) -N- ( 2 -methy lpropy 1 ) aminocarbonyl ; 

di— (Ci-<: 6 — alkyl ) aminocarbonyl : di— (Ci-C 4 — alkyl ) aminocarbonyl, 

as mentioned above, and also, for example, 

N— methyl— N— pentylaminocarbonyl , 

N— methyl— N— ( 1 -methy lbutyl ) aminocarbonyl, 

N— methyl— N—( 2-methylbutyl ) aminocarbonyl, 

N— methyl— N—( 3 -methy lbutyl ) aminocarbonyl , N— methyl— N— 

( 2 , 2 -dimethy lpropy 1 ) aminocarbonyl , 

N-methyl— N— ( 1 -e thy lpropy 1 ) aminocarbonyl , 

N— methy 1— N— he xyl aminocarbonyl , 

N-methyl— N—( 1 , 1 -dimethy lpropy 1 ) aminocarbonyl , N— methyl— N— 

(1,2 -dimethy lpropy 1 ) aminocarbonyl , 

N— methyl— N— ( 1-methylpentyl ) aminocarbonyl , 

N— methyl— N— ( 2-methylpentyl ) aminocarbonyl, 

N-methyl— N—( 3-methylpentyl ) aminocarbonyl , 

N-methyl— N—( 4 -me thy lpentyl ) aminocarbonyl , N— methyl— N— 
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( 1 , 1 -dimethylbutyl ) aminocarbonyl , 

N— methyl— N—( 1, 2 -dimethylbutyl) aminocarbonyl, 

N— methyl— N— ( 1, 3-dimethylbutyl) aminocarbonyl, 

N-methyl— N—( 2 , 2-dimethylbutyl ) aminocarbonyl , 

N— methyl— N— (2 , 3-dimethylbutyl) aminocarbonyl, N— methyl— N— 

( 3 , 3-dimethylbutyl ) aminocarbonyl , 

N-methyl— N—( 1 -ethylbutyl ) aminocarbonyl , 

N— methyl— N— ( 2 -ethylbutyl ) aminocarbonyl , 

N— methy 1— N— ( 1,1,2 -trimethylpropyl ) aminocarbonyl , 

N-methyl— N—( 1,2, 2-trimethylpropyl ) aminocarbonyl , N-methyl— 

N— ( 1 -e thy 1-1 -methy Ipropyl) aminocarbonyl, N— methyl— N— ( 1- 

ethy 1-2 -methy lpropyl ) aminocarbonyl , 

N— ethyl— N—pentyl ami nocar bony 1 , 

N— ethyl— N— ( 1-methylbutyl ) aminocarbonyl , N-ethyl— 

N— ( 2-methylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 3-methylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 2 , 2 -dimethy lpropyl ) aminocarbonyl , 

N— ethyl— N— ( 1 -ethy lpropyl ) aminocarbony 1 , 

N— ethyl— N— hexylaminocarbonyl , 

N— ethyl— N— ( 1 , 1 -dimethy lpropyl) aminocarbonyl, 

N— ethyl— N— ( 1 , 2 -dimethy lpropy 1 ) aminocarbonyl, 

N— ethyl— N— ( 1 -methy lpentyl ) aminocarbonyl , 

N— ethyl— N— ( 2 -methy Ipentyl ) aminocarbonyl , 

N— ethyl— N—( 3 -me thy lpentyl ) aminocarbonyl , 

N-ethyl— N—( 4 -methy lpentyl ) aminocarbonyl , 

N-ethyl— N— ( 1 , 1— dimethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 1 , 2 -dimethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 1, 3 -dimethylbutyl) aminocarbonyl, 

N— ethyl— N— ( 2 , 2-dimethylbutyl ) aminocarbonyl , N-ethyl— N— ( 2 , 3- 

dimethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 3 , 3-dimethylbutyl ) aminocarbonyl, 

N— ethyl— N— ( 1 -ethy lbu ty 1 ) aminocarbonyl, 

N— ethyl— N— ( 2 -ethylbutyl ) aminocarbonyl , 

N— ethy 1— N— ( 1,1,2 -trimethylpropyl ) aminocarbonyl , 

N— ethyl— N— ( 1 , 2 , 2-trimethylpropyl ) aminocarbonyl , 

N— ethyl— N— ( 1 -ethyl- 1 -methy lpropy 1 ) aminocarbonyl , 

N— ethyl— N— ( 1 -ethy 1-2 -methy lpropy 1 ) aminocarbonyl , 

N— Propyl— N—pentylaminocarbonyl , 

N— butyl— N—pentylaminocarbonyl , N , N— dipentylaminocarbonyl , 
N— Propyl— N— hexylaminocarbonyl, N— butyl— N— hexylaminocarbonyl 
N— pentyl— N— hexylaminocarbonyl or N,N—dihexylaminocarbonyl ; 

di-fCi-Ce-alkyl) aminothiocarbonyl: for example 

N , N-dimethylaminothiocarbonyl , N , N-diethy laminothiocarbonyl 

N , N-di- ( 1 -methy lethyl ) aminothiocarbonyl , 

N , N—dipropy laminothiocarbonyl , N , N-dibuty laminothiocarbonyl 
N , N-di- ( 1 -methy lpropyl ) aminothiocarbonyl , 
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N,N-di- (2-methylpropyl ) aminothiocarbonyl, 

N , N-di- (1,1 -dimethylethyl ) aminothiocarbonyl , 

N-ethyl-N-methylaminothiocarbonyl, 

N-methyl-N-propylaminothiocarbonyl, 

N-methyl-N- ( 1-methylethyl ) aminothiocarbonyl , 

N-butyl-N-methylaminothiocarbonyl, 

N-methyl-N- ( 1-methylpropyl ) aminothiocarbonyl , 

N-methyl-N- ( 2 -methy lpropyl ) aminothiocarbonyl , 

N- ( 1 , 1 -dimethylethyl ) -N-methy laminothiocarbony 1 , 

N— ethyl— N-propy laminothiocar bony 1 , 

N-ethyl-N- ( 1 -methy lethyl ) aminothiocarbonyl , 

N-butyl-N-ethylaminothiocarbonyl, 

N— ethyl-N- ( 1 -methy lpropyl ) aminothiocarbonyl , 

N— ethyl— N— ( 2-methylpropyl )— aminothiocarbonyl, N-ethyl-N- 

( 1, 1 -dimethylethyl)— aminothiocarbonyl, N-( 1 -methy lethyl) - 

N-propy laminothiocarbony 1 , N-butyl-N-propylaminothiocarbonyl , 

N- ( 1 -methy lpropyl ) -N-propy laminothiocarbony 1 , 

N- ( 2-methylpropyl ) -N-propy laminothiocarbony 1 , 

N- ( 1 , 1-dimethylethyl ) -N-propylaminothiocarbonyl , 

N-butyl-N— ( 1 -methy lethyl ) aminothiocarbonyl , 

N- ( 1 -methy lethyl ) -N- ( 1 -methy lpropyl ) aminothiocarbonyl , 

N- ( 1 -methy lethyl ) -N- ( 2 -methy lpropyl ) aminothiocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylethyl ) aminothiocarbonyl , 

N-butyl-N- ( 1-methylpropyl ) aminothiocarbonyl , 

N-butyl— N- (2-methylpropyl ) aminothiocarbonyl, N-butyl— N- 

( 1 , 1-dimethylethyl ) aminothiocarbonyl , N- ( 1-methylpropyl ) - 

N- ( 2 -methy lpropyl ) aminothiocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylpropyl ) aminothiocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N- ( 2 -methy lpropyl ) aminothiocarbonyl , 

N— methyl— N—penty laminothiocarbony 1 , 

N— methyl— N—( 1 -methy Ibuty 1 ) aminothiocarbonyl , 

N— methyl— N— ( 2 -methy Ibuty 1 ) aminothiocarbonyl , 

N— methyl— N— ( 3-methylbutyl ) aminothiocarbonyl , N-methyl— N— 

(2,2 -dimethy lpropyl ) aminothiocarbonyl , 

N-methyl— N—( 1-ethylpropyl ) aminothiocarbonyl , 

N-methyl— N—hexylaminothiocarbonyl , 

N— methyl— N— ( 1, 1 -dimethy lpropy 1 ) aminothiocarbonyl, N— methyl— 

N— ( 1 , 2 -dimethy lpropyl) aminothiocarbonyl , N— methyl— N— 

( 1 -methy lpentyl) aminothiocarbonyl, 

N— me thy 1— N— ( 2 -methy lpentyl ) aminothiocarbonyl , 

N-methyl— N—( 3 -methy lpentyl ) aminothiocarbonyl , 

N— methyl— N—( 4 -me thy lpentyl ) aminothiocarbonyl , 

N-methyl— N—( 1 , 1-dimethylbutyl ) aminothiocarbonyl , N-methyl— 

N— ( 1 , 2 -dimethy Ibuty 1 ) aminothiocarbonyl, 

N— methyl— N— ( 1 , 3 -dimethy Ibuty 1 ) aminothiocarbonyl, 

N-methyl— N— ( 2 , 2 -dimethy Ibuty 1 ) aminothiocarbonyl , 

N— methyl— N— ( 2 , 3 -dimethy Ibuty 1 ) aminothiocarbonyl, 
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N— methyl— N— ( 3 , 3-dimethylbutyl ) aminothiocarbonyl , 
N— methyl— N— ( 1-ethylbutyl ) aminothiocarbonyl , 

N-methyl— N— ( 2 -ethylbutyl) aminothiocarbonyl , N— methyl— N— ethyl— 
N— ( 1 , 1 , 2-trimethylpropyl ) aminothiocarbonyl , N-^nethyl— N— 
5 (1,2, 2-trimethylpropyl) aminothiocarbonyl, N— methyl— N— ( 1- 

ethyl-l-methylpropyl ) aminothiocarbonyl, N— methyl— N— ( 1-ethyl- 
2 -methylpropyl ) aminothiocarbonyl , 
N— ethyl— N—pentyl aminothiocarbonyl , 
N— ethyl— N— ( 1-methylbutyl) aminothiocarbonyl, 
10 N— ethyl— N— ( 2-methylbutyl ) aminothiocarbonyl , N— ethyl— N— ( 3- 
methylbuty 1 ) aminothiocarbonyl , 

N— ethyl— N—( 2 , 2 -dimethylpropyl ) aminothiocarbonyl, 

N— ethyl— N— ( 1-ethylpropyl ) aminothiocarbonyl , 

N— ethyl— N— he xyl aminothiocarbonyl , N— ethyl— N— 
15 (1, 1 -dimethylpropyl) aminothiocarbonyl, N— e thy 1— N— ( 1,2- 

dimethylpropyl ) aminothiocarbonyl , 

N— ethyl— N— ( 1-methylpentyl ) aminothiocarbonyl , 

N— ethyl— N— ( 2-methylpentyl ) aminothiocarbonyl , 

N— ethyl— N— ( 3-methylpentyl ) aminothiocarbonyl , 
20 N— ethyl— N— ( 4-methylpentyl ) aminothiocarbonyl , N— ethyl— N— 

( 1 , 1-dimethylbutyl ) aminothiocarbonyl , N-ethyl— N— ( 1,2- 

dimethylbuty 1 ) eiminothiocarbony 1 , 

N-ethyl-N-( 1 , 3-dimethylbutyl) aminothiocarbonyl, 
N— ethyl- N— ( 2 , 2-dimethylbutyl ) aminothiocarbonyl , 
25 N-ethyl— N— (2 , 3-dimethylbutyl ) aminothiocarbonyl, 
N— ethyl— N— ( 3 , 3-dimethylbutyl ) aminothiocarbonyl , 
N— ethyl— N— ( 1-ethylbutyl ) aminothiocarbonyl , N— ethyl— N—( 2 — 
ethy lbutyl ) aminothiocarbonyl , 

N— ethyl— N— ( 1,1, 2-trimethylpropyl ) aminothiocarbonyl , 
30 N— ethyl— N— ( 1,2, 2-trimethylpropyl ) aminothiocarbonyl , 

N— ethyl— N— ( 1 -ethyl- 1 -methylpropyl) aminothiocarbonyl, 

N— ethy 1— N— ( 1 -ethy 1-2 -methylpropyl ) aminothiocarbonyl , 

N— Propyl— N—pentyl aminothiocarbonyl , 

N— butyl— N— pent yl aminothiocarbonyl , 
35 N , N— -dipentylaminothiocarbonyl , 

N— Propyl— N—hexyl aminothiocarbonyl , 

N— butyl— N— he xyl aminothiocarbonyl , 

N—pentyl— N— hexylaminothiocarbonyl or 

N , N— dihexylaminothiocarbonyl ; 

40 

C 1 -C 4 -alkoxy-Ci-C 4 -alkyl: Ci-C 4 -alkyl which is substituted by 
Ci-C 4 -alkoxy as mentioned above, i.e., for example, 
methoxymethy 1 , ethoxymethy 1 , propoxymethyl , 
( 1 -met hylethoxy) methyl, butoxymethyl , 
45 ( 1 -me thy lpropoxy) methyl, ( 2 -met hylpropoxy) methyl, 

(1,1 -dimethy lethoxy ) methyl , 2 - ( methoxy ) ethyl , 
2 - ( e thoxy ) ethyl , 2 - ( propoxy ) ethyl , 2 - ( 1 -methy lethoxy ) ethyl , 
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[ butoxy ) ethyl , 2 - ( 1 -methylpropoxy ) ethyl , 
; 2 -methy lpropoxy ) ethyl , 2 - ( 1 , 1 -dime thy lethoxy ) ethyl , 
( methoxy ) -propyl , 2 - ( ethoxy ) propyl , 2 - ( propoxy ) propyl , 
1 -methy lethoxy ) propyl , 2 - ( butoxy ) propyl , 
1 -methy lpropoxy ) propyl , 2 - ( 2 -methy lpropoxy ) propyl , 
1 , 1 -dimethy lethoxy ) propyl, 3- (methoxy) propyl, 
; ethoxy ) propyl , 3 - ( propoxy ) propyl , 
1 -methy lethoxy ) propyl , 3- ( butoxy ) propyl , 
1 -methy lpropoxy ) propyl , 3 - ( 2 -methy lpropoxy ) propyl , 
1 , 1 -dimethy lethoxy ) propyl, 2- (methoxy ) butyl, 
[ ethoxy ) butyl , 2 - ( propoxy ) butyl , 2 - ( 1 -methy lethoxy ) butyl , 
; butoxy ) butyl , 2 - ( 1 -methylpropoxy ) butyl , 
; 2 -methylpropoxy ) butyl , 2 - ( 1 , 1 -dimethy lethoxy ) butyl , 
( methoxy ) butyl , 3 - ( ethoxy ) butyl , 3 - ( propoxy ) butyl , 
1 -methy lethoxy ) butyl , 3 - ( butoxy ) butyl , 
1 -methylpropoxy ) butyl , 3- ( 2 -methy lpropoxy ) butyl , 
1 f 1 -dimethy lethoxy ) butyl, 4- (methoxy ) butyl, 4- (ethoxy)— 
butyl , 4 - ( propoxy ) butyl , 4 - ( 1 -methy let hoxy ) butyl , 
[ butoxy ) butyl , 4 - ( 1 -methylpropoxy ) butyl , 
; 2 -methylpropoxy) butyl or 4- ( 1, 1 -dimethy let hoxy) butyl; 



Ci-C4-alkoxy-C 1 -C 4 -alkoxy, and the alkoxyalkoxy moieties of 

C1-C4— alkoxy-Ci— C 4 — alkoxycarbonyl: Ci-C 4 -alkoxy which is 

substituted by Ci-C 4 -alkoxy as mentioned above, i.e., for 

example , methoxymethoxy , ethoxymethoxy , propoxymethoxy , 

( 1— methy lethoxy ) methoxy , butoxymethoxy , 

( 1— methylpropoxy ) methoxy , ( 2 -methylpropoxy) methoxy, 

( 1 , 1-dimethy lethoxy ) methoxy , 2 - ( methoxy ) ethoxy , 

2 - ( ethoxy ) ethoxy , 2 - ( propoxy ) ethoxy , 

2 - ( 1 -methy lethoxy ) ethoxy , 2 - ( butoxy ) ethoxy , 

2 - ( 1 -methylpropoxy ) ethoxy , 2 - ( 2 -methylpropoxy ) ethoxy , 

2-( 1, 1-dimethy lethoxy) ethoxy, 2 -( methoxy ) propoxy , 

2 - ( ethoxy ) propoxy , 2 - ( propoxy ) propoxy , 

2 - ( 1 -methy lethoxy ) propoxy , 2- ( butoxy ) propoxy , 

2 - ( 1 -methylpropoxy ) propoxy , 2 - ( 2 -methylpropoxy ) propoxy , 

2- ( 1 , 1 -dimethy lethoxy ) propoxy, 3- (methoxy ) propoxy , 

3 - ( ethoxy ) propoxy , 3 - ( propoxy ) propoxy , 3 - ( 1 -met hy let hoxy ) - 
propoxy, 3- (butoxy) propoxy, 3-( 1 -methylpropoxy ) propoxy, 

3 - ( 2 -methylpropoxy ) propoxy , 3 - ( 1 , 1 -dimethy lethoxy ) propoxy , 
2 - ( methoxy ) butoxy , 2 - ( ethoxy ) butoxy , 2 - ( propoxy ) butoxy , 
2 - ( 1 -met hy lethoxy ) butoxy , 2 - ( butoxy ) butoxy , 
2- ( 1 -methylpropoxy) butoxy, 2- (2 -methy lpropoxy ) butoxy, 

2- (l, 1-dimethy lethoxy) butoxy, 3- (methoxy) butoxy, 

3 - ( ethoxy ) butoxy , 3 - ( propoxy ) butoxy , 

3-( 1 -me thy lethoxy) butoxy, 3- (butoxy) butoxy, 

3 - ( 1 -methy lpropoxy ) butoxy , 3 - ( 2 -methylpropoxy ) butoxy , 

3-(l, 1-dimethy lethoxy) butoxy, 4- (methoxy) butoxy, 
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4 - ( et hoxy ) butoxy , 4 - ( propoxy ) butoxy , 

4 - ( 1 -methy let hoxy ) butoxy , 4 - ( butoxy ) butoxy , 

4 - ( 1 -methy lpropoxy ) butoxy , 4 - ( 2 -methy lpropoxy ) butoxy or 

4-( 1, 1 -dimethylethoxy) butoxy ; 

C 3 — C 6 — alkenyl, and the alkenyl moieties of 

C 3 -C 6 — alkenylcarbonyl, C 3 -C 6 -alkenyloxy , 

C 3 -C 6 — alkenyloxycarbonyl , C 3 — C6— alkenylaminocarbonyl , 

N— (c 3 -Ce— alkenyl)— N— (Ci-C 6 alkyl) aminocarbonyl, 

N— (c 3 — Ce— alkenyl )— N— ( Ci— C 6 — alkoxy ) aminocarbonyl : for example 

prop-2— en— 1— yl , but— 1— en— 4— yl , 1— methyl— prop— 2— en— 1—yl , 

2-methy lprop— 2— en— 1—yl , 2— buten— 1— yl , 1— penten— 3— yl , 

1— penten— 4— yl , 2— penten— 4— yl , 1— methylbut— 2— en— 1— yl , 

2— methy lbut— 2-en— 1— y 1 , 3-methylbut— 2— en— 1— yl , 
1-methy lbut— 3— en— 1— y 1 , 2— methy lbut— 3-en— 1—yl , 

3— methylbut— 3-en— 1— y 1 , 1 , 1— dimethylprop— 2— en— 1— y 1 , 

1 , 2-dimethylprop— 2-en— 1—yl , 1-ethy lprop— 2— en-l-y 1 , 
hex— 3— en— 1— y 1 , hex— 4— en— 1— yl , hex— 5— en— 1— yl , 
1-methylpent— 3— en-1— y 1 , 2-methy lpent-3— en— 1— y 1 , 

3— methylpent— 3— en— 1— yl , 4— methy Ipent— 3— en— 1— y 1 , 

1— methy lpent— 4— en— 1— yl , 2— methy Ipent— 4— en— 1— yl , 

3— methy Ipent— 4-en— 1— yl , 4-methy lpent— 4— en— 1— y 1 , 

1 , 1-dimethy lbut— 2-en— 1—yl , 1 , 1— dimethylbut— 3-en— 1— yl , 

1 , 2-dimethylbut-2-en-l— y 1 , 1 , 2-dimethylbut-3-en-l-yl , 

1 , 3-dimethylbut-2-en-l-yl , 1 , 3-dimethylbut-3-en-l-y 1 , 

2 , 2-dimethylbut-3-en-l-y 1 , 2 , 3-dimethylbut-2-en-l-yl , 

2 , 3-dimethylbut-3-en-l-y 1 , 3 , 3-dimethylbut-2-en-l-yl f 

1— ethylbut-2-en— 1-yl , 1— ethy lbut— 3-en— 1-yl , 

2— ethylbut-2-en-l-yl , 2-ethylbut-3-en-l— y 1 , 

1,1, 2— tr imethylprop— 2-en— 1— yl , 1-ethyl— l-methylprop-2— en-l-yl 
or 1— ethyl— 2— methy lprop— 2— en— 1—yl ; 

c 2— Ce— alkenyl, and the alkenyl moieties of . 
C 2 -C 6 — alkenylcarbonyl , phenyl— C 2 — C6— alkenylcarbonyl and 
heterocyclyl— C2— C e — alkenylcarbonyl: C 3 — C 6 — alkenyl as mentioned 
above, and also ethenyl; 

C 3 — C 6 — haloalkenyl: a C 3 — C 6 — alkenyl radical as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
2— chloroally 1 , 3— chloroallyl , 2 , 3— dichloroallyl , 
3 , 3-dichloroallyl , 2,3, 3-trichloroallyl , 
2 , 3-dichlorobut— 2— enyl , 2-bromoallyl , 3— bromoallyl , 
2,3-dibromoallyl, 3 , 3-dibromoallyl, 2 , 3 , 3-tribromoallyl or 
2 , 3— dibromobut— 2— enyl ; 
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C 3 — C6— alkynyl, and the alkyinyl moieties of 

C 3 — C 6 — alkynylcarbonyl, C 3 -C 6 -alkynyloxy , 

C 3 — C 6 — alkynyloxycarbonyl , C 3 — C 6 — alky nylcuninocar bony 1 , 

N— ( C 3 — Ce— alkynyl )— N— ( Ci— Ce— alkyl ) aminocarbonyl , 

N— (C 3 -C6— alkynyl )— N— (Ci— Ce— alkoxyaminocarbonyl : for example 

propargyl , but— 1— yn— 3— yl , but— 1— yn— 4— y 1 , but— 2— yn— 1— yl , 

pent— 1— yn— 3— yl , pent— 1— yn— 4— y 1 , pent— 1— yn— 5— y 1 , 

pent— 2— yn— 1— yl , pent— 2— yn— 4— y 1 , pent— 2— yn— 5— yl , 

3— methyl— but— 1— yn— 3— yl , 3— methylbut— 1— yn— 4— y 1 , hex— 1— yn— 3— 

yl, hex— 1— yn— 4— yl, hex— 1— yn— 5— yl, hex— 1— yn— 6— y 1 , hex— 2— yn— 1— 

yl, hex— 2— yn— 4— yl, hex— 2— yn— 5— yl, hex— 2— yn— 6— y 1 , 

hex— 3— yn— 1— y 1 , hex— 3— yn— 2— yl , 3-methy lpent— 1— yn— 3— yl , 

3— methy lpent— 1— yn— 4— yl , 3— methylpent— 1— yn— 5— yl , 

4— methy lpent— 2— yn— 4— yl or 4— methylpent— 2— yn— 5— yl ; 

C2— c 6— alkynyl, and the alkynyl moieties of 

C 2 — Cg— alkynylcarbonyl: C 3 — Ce— alkynyl as mentioned above, and 
also ethynyl; 

C 3 -C 6 — haloalkynyl: a C 3 -C 6 — alkynyl radical as mentioned above 
which is partially or fully substitued by fluorine, chlorine, 
bromine and/or iodine, i.e., for example, 
1 , 1— dif luoroprop— 2— yn— 1— yl , 3— iodoprop— 2— yn— 1— yl , 

4— f luorobut— 2— yn— 1— yl , 4-chlorobut— 2— yn— 1— yl , 

1 , 1— dif luorobut— 2— yn— 1— yl , 4— iodobut— 3— yn— 1— y 1 , 

5— f luoropent— 3— yn— 1— y 1 , 5— iodopent— 4— yn— 1— y 1 , 

6— f luorohex— 4— yn— 1— yl or 6— iodohex— 5— yn— 1— yl ; 

C 3 — C 6 — cycloalkyl, and the cycloalkyl moieties of 
C3-C6-cycloalkylcarbonyl: for example cyclopropyl, cyclobutyl, 
cyclopentyl or cyclohexyl; 

heterocyclyl, and the heterocyclyl moieties of 
heterocyclylcarbonyl, heterocyclyl— C1—C6— alkyl, 
heterocyclyloxy , heterocyclylthio , 

heterocyclyloxyalkylcarbonyl , heterocyclyloxycarbonyl , 
heterocyclyloxythiocarbonyl , heterocyclylcarbonyl— Ci-C 6 — alkyl , 
N— ( Ci-C 6 — alkyl )— N— ( heterocyclyl ) aminocarbonyl , 
heterocyclylaminocarbonyl: a saturated, partially saturated 
or unsaturated 5— or 6-membered heterocyclic ring which is 
attached via a carbon and has one to four identical or 
different hetero atoms selected from the following group: 
oxygen, sulfur or nitrogen, i.e., for example, 5— membered 
rings having a hetero atom such as, for example: 
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tetrahydrof uran- 2— yl , tetrahydrof uran— 3— yl , tetrahydrothien— 
2— yl , tetrahydrothien— 3— yl , tetrahydropyrrol— 2— yl , 
tetrahydropyrrole 3— yl , 2 , 3— dihydrof uran— 2— yl , 
2 , 3— dihydrof uran— 3— yl , 2 , 5— dihydrof uran— 2— yl , 
5 2 , 5— dihydrof uran— 3— yl , 4 , 5— dihydrof uran— 2— yl , 

4 , 5— dihydrof uran— 3— yl , 2 , 3— dihydrothien— 2— yl , 
2 , 3— dihydrothien— 3— yl , 2 , 5— dihydrothien— 2— yl , 
2 , 5— dihydrothien— 3— yl , 4 , 5— dihydrothien— 2— yl , 
4 , 5— dihydrothien— 3— yl , 2 , 3— dihydro-lH— pyrrol— 2-yl , 
10 2 , 3-dihydro-lH-pyrrol-3-yl , 2 , 5-dihydro— lH-pyrrol-2-yl , 

2 , 5-dihydro-lH— pyrrol— 3— yl , 4 , 5— dihydro— 1H— pyrrol— 2— yl , 
4 , 5— dihydro— 1H— pyrrol— 3— yl , 3 , 4— dihydro— 2 H— pyrrol— 2— yl , 

3 , 4— dihydro— 2H— pyrrol— 3— yl , 3 , 4— dihydro— 5 H— pyrrol— 2— yl , 
3 , 4— dihydro— 5H— pyrrol— 3— y 1 , 2— f uryl , 3— f uryl , 2— thienyl , 

15 3— thienyl, pyrrol— 2— yl or pyrrol— 3— yl; 
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5-membered rings having two hetero atoms such as, for 
example , 

tetrahydropyrazol— 3— yl , tetrahydropyrazol— 3— yl , 
tetrahydropyrazol— 4— yl , tetrahydroisoxazol— 3— yl , 
tetrahydroisoxazol— 4— yl , tetrahydroisoxazol— 5— yl , 
1 , 2— oxathiolan— 3— yl , 1 , 2— oxathiolan— 4— yl , 

1 . 2— oxathiolan— 5— yl , tetrahydroisothiazol— 3— yl , 
tetrahydroisothiazol— 4— yl , tetrahydroisothiazol— 5— yl , 
1 , 2-dithiolan— 3— yl , 1 , 2— dithiolan— 4— yl , 
tetrahydroimidazol— 2— yl , tetrahydroimidazol— 4— yl , 
tetrahydrooxazol— 2— yl , tetrahydrooxazol— 4— y 1 , 
tetrahydrooxazol— 5— yl , tetrahydrothiazol— 2— y 1 , 
tetrahydrothiazol— 4— yl , tetrahydrothiazol— 5— yl , 

1 , 3— dioxolan— 2— yl , 1 , 3— dioxolan— 4— yl , 1 , 3-oxathiolan— 2— yl , 

1 , 3— oxathiolan— 4— yl , 1 , 3-oxathiolan— 5— yl , 1 , 3-dithiolan— 2— yl , 

1 , 3-dithiolan— 4— yl , 4 , 5— dihydro— 1H— pyrazol— 3— yl , 

4 , 5— dihydro— 1H— pyrazol— 4— yl , 4 , 5— dihydro— 1H— pyrazol— 5— yl , 

2 , 5— dihydro— 1H— pyrazol— 3— yl , 2 , 5— dihydro-lH— pyrazol— 4— yl , 

2 , 5— dihydro— 1H— pyrazol— 5— yl , 4 , 5— dihydroisoxazol— 3— yl , 

4 , 5— dihydroisoxazol— 4— yl , 4 , 5— dihydroisoxazol— 5— yl , 

2 , 5-dihydroisoxazol— 3— yl , 2 , 5-dihydroisoxazol— 4— yl , 

2 , 5— dihydroisoxazol— 5— yl , 2 , 3— dihydroisoxazol— 3— yl , 

2 . 3- dihydroisoxazol— 4— yl , 2 , 3-dihydroisoxazol— 5— yl , 

4 , 5— dihydroisothiazol— 3— yl , 4 , 5— dihydroisothiazol— 4— y 1 , 
4 , 5-dihydroisothiazol— 5— yl , 2 , 5— dihydroisothiazol— 3— yl , 
2 , 5-dihydroisothiazol— 4— yl , 2 , 5-dihydroisothiazol— 5— yl , 
2 , 3— dihydroisothiazol— 3— yl , 2 , 3— dihydroisothiazol— 4— yl , 
2 , 3— dihydroisothiazol— 

5-yl, A 3 -l r 2-dithiol-3-yl, A3-1 , 2-<iithiol-4-yl, 
A 3 ~l , 2-dithiol— 5— y 1 , 4 , 5— dihydro-lH— imidazol— 2— yl , 
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4 , 5-dihydro— 1H— imidazol— 4— yl , 4 , 5— dihydro— 1H— imidazol— 5— yl , 
2 , 5— dihydro— 1H— imidazol— 2— yl , 2 , 5-dihydro— 1H— imidazol— 4— yl , 
2 , 5— dihydro— 1H— imidazol— 5— yl , 2 , 3— dihydro— 1H— imidazol— 2— yl , 
2 , 3— dihydro— 1H— imidazol— 4— yl , 4 , 5— dihydrooxazol— 2— yl , 
5 4 , 5— dihydrooxazol— 4— yl , 4 , 5— dihydrooxazol— 5— yl , 

2 , 5— dihydrooxazol— 2— yl , 2 , 5— dihydrooxazol— 4— yl , 
2 , 5— dihydrooxazol— 5— yl, 2 , 3— dihydrooxazol— 2— yl, 
2 , 3— dihydrooxazol— 4— yl , 2 , 3— dihydrooxazol— 5— yl , 
4 , 5-dihydrothiazol— 2— y 1 , 4 , 5— dihydrothiazol— 4— y 1 , 

10 4 , 5— dihydrothiazol— 5-yl , 2 , 5-dihydrothiazol— 2— yl , 

2 , 5-dihydrothiazol— 4— yl , 2 , 5— dihydrothiazol— 5— yl , 
2 , 3— dihydrothiazol— 2— yl , 2 , 3— dihydrothiazol— 4— yl , 
2 , 3-dihydrothiazol— 5— yl , 1 , 3— dioxol— 2-yl , 1 , 3— dioxol— 4-yl , 
1 , 3-dithiol-2-y 1 , 1 , 3-dithiol-4-yl , 1 , 3-oxathiol— 2-yl , 

15 1 , 3-oxathiol— 4-yl , 1 , 3— oxathiol— 5-yl , pyrazol— 3— yl , 

pyrazol— 4— yl , isoxazol— 3— yl , isoxazol— 4— yl , isoxazol— 5— y 1 , 
isothiazol— 3— yl , isothiazol— 4— yl , isothiazol— 5— y 1 , 
imidazol— 2— yl , imidazol— 4— yl , oxazol— 2— yl , oxazol— 4— yl , 
oxazol— 5— yl, thiazol— 2— yl, thiazol— 4— yl or thiazol— 5— yl ; 

20 

5-membered rings having 3 hetero atoms such as, for example, 
1,2, 3— A 2 ~oxadiazolin— 4— yl , 1,2, 3— A 2 ~oxadiazolin-5- yl , 
1,2, 4— A 4 ~oxadiazolin— 3— yl , 1,2, 4— A 4 -oxadiazolin— 5— yl , 

1.2, 4— A 2 -oxadiazolin-3— yl , 1,2, 4— A 2 ~oxadiazolin— 5— yl , 
25 1,2, 4— A 3 ~oxadiazolin— 3— yl , 1,2, 4— A 3 ~oxadiazolin— 5— yl , 

1.3, 4— A 2 ~oxadiazolin-2-yl , 1,3, 4— A 2 -oxadiazolin-5-yl , 
1,3, 4— A 3 ~oxadiazolin— 2— yl , 1,3, 4-oxadiazolin— 2— yl , 
1,2, 4-A 4 ~thiadiazolin-3-yl , 1,2, 4-A 4 "thiadiazolin-5-yl , 
1,2, 4-A 3 -thiadiazolin-3-yl , 1,2, 4-A 3 -thiadiazolin-5-yl , 

1.2, 4— A 2 -thiadiazolin— 3— yl , 1,2, 4— A 2 ~thiadiazolin-5— yl , 

1.3, 4— A 2 thiadiazolin— 2— yl , 1,3, 4-A 2 -thiadiazolin— 5— yl , 
1,3, 4— A 3 ~thiadiazolin— 2— yl , 1,3, 4-thiadiazolin— 2— yl , 
1,3, 2-dioxathiolan— 4— yl , 1,2, 3— A 2 ~tr iazolin— 4— yl , 

1,2, 3— A 2 ~triazolin— 5— yl , 1,2, 4— A 2 ~triazolin— 3— yl , 
35 1,2, 4-A 2 -triazolin-5-yl , 1,2, 4-A 3 triazolin-3-yl , 

1,2, 4— A 3 -triazolin— 5— yl , 1,2, 4— A^riazolin— 2— yl , 
1,2, 4— triazolin— 3— yl , 3H— 1 , 2 , 4— dithiazol— 5— yl , 
2H— 1 , 3 , 4— dithiazol— 5— yl , 2H— 1 , 3 , 4-oxathiazol— 5— yl , 
1,2, 3— oxadiazol— 4— y 1 , 1,2, 3— oxadiazol— 5— yl , 

1.2, 4— oxadiazol— 3— yl , 1,2,4 ,— oxadiazol— 5— yl , 

1.3, 4— oxadiazol— 2— yl , 1,2, 3— thiadiazol— 4— yl , 
1,2, 3— thiadiazol— 5— yl , 1,2, 4— thiadiazol— 3— yl , 
1,2, 4— thiadiazol— 5— yl , 1,3, 4— thiadiazolyl-2-yl , 
1,2,3— triazol— 4— yl or 1 , 2 , 4— triazol— 3— yl ; 

45 
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5-m mbered rings having 4 hetero atoms such as, for example, 



10 



15 



20 



25 



30 



35 



40 



0050/49365 



30 

tetrazol— 5— y 1 , 

6— membered rings having 1 hetero atom such as, for example: 

tetrahydropyran— 2— yl , tetrahydropyran— 3— yl , 
tetrahydropyran— 4— yl , piperidin— 2— yl , piperidin— 3— yl , 
piperidin— 4— yl , tetrahydrothiopyran— 2— y 1 , 
tetrahydrothiopyran— 3— yl , tetrahydrothiopyran— 4— yl , 
2H— 3 , 4-<iihydropyran— 6— yl , 2H— 3 , 4— dihydropyran— 5— yl , 
2H— 3 , 4^dihydropyran— 4— yl , 2H— 3 , 4— dihydropyran— 3— yl , 
2H— 3 , 4— dihydropyran— 2— yl , 2H— 3 , 4-dihydropyran— 6— yl , 
2H— 3 , 4-dihydrothiopyran— 5— yl , 2H— 3 , 4— dihydrothiopyran— 4— yl , 
2H— 3 , 4— dihydropyran— 3— yl , 2H— 3 , 4-dihydropyran— 2— yl , 

1.2.3. 4— tetrahydropyridin— 6— yl , 

1.2.3, 4— tetrahydropyridin— 5— yl , 1,2,3, 4— tetrahydropyridin— 4— 
yl , 1,2,3, 4— tetrahydropyridin— 3— yl , 

„ 1,2,3, 4— tetrahydropyridin— 2— yl , 2H— 5 , 6— dihydropyran— 2— yl , 

2H— 5 , 6— dihydropyran— 3— yl , 2H— 5 , 6— dihydropyran— 4— yl , 
2H— 5 , 6— dihydropyran— 5— yl , 2H— 5 , 6— dihydropyran— 6— yl , 
2H— 5 , 6— dihydrothiopyran-2-yl , 2H— 5 , 6-dihydrothiopyran-3— yl , 
2H— 5 , 6-dihydrothiopyran— 4— yl , 2H— 5 , 6— dihydrothiopyran-5— yl , 
2H— 5 , 6-dihydrothiopyran— 6— yl , 1,2,5, 6— tetrahydropyridin— 2— yl , 
1,2,5, 6-tetrahydropyridin-3-y 1 , 1,2,5, 6— tetrahydro- 
pyridin— 4— yl , 1,2,5, 6— tetrahydropyridin— 5— yl , 1,2,5,6— 
tetrahydropyridin— 6— yl , 2,3,4, 5— tetrahydropyridin— 2— yl , 

2.3.4. 5— tetrahydropyr idin— 3-yl , 2,3,4, 5— tetra- 
hydropyridin— 4— yl , 2,3,4, 5— tetrahydropyr idin— 5— yl , 

2.3.4, 5— tetrahydropyridin— 6— yl , 4H— pyran— 2— yl , 4H— pyran— 3— yl , 
4H— pyran— 4— yl, 4H— thiopyran— 2— yl, 4H— thiopyran— 3— yl, 
4H— thiopyran— 4— yl , 1 , 4— dihydropyridin— 2— yl , 
1 , 4-dihydropyr idin— 3— yl , 1 , 4— dihydropyridin— 4— yl , 
2H— pyran— 2— yl , 2H— pyran-3— yl , 2H— pyran— 4— yl , 2H-pyran-5— yl , 
2H— pyran— 6— yl , 2H— thiopyran— 2— yl , 2H— thiopyran— 3— yl , 
2H— thiopyran— 4— yl , 2H— thiopyran— 5— yl , 2H— thiopyran— 6— yl , 
1 , 2-dihydropyr idin— 2— yl , 1 , 2— dihydropyridin— 3— yl , 
1 , 2— dihydropyridin— 4— yl , 1 , 2— dihydropyridin— 5— yl , 

1 . 2— dihydropyridin— 6— yl , 3 , 4— dihydropyridin— 2— yl , 
3 , 4-dihydropyr idin— 3— yl , 3 , 4-dihydropyr idin— 4— yl , 
3 , 4-dihydropyr idin— 5— yl , 3 , 4-dihydropyr idin— 6— yl , 
2 , 5— dihydropyridin— 2— yl , 2 , 5— dihydropyridin— 3— yl , 
2 , 5— dihydropyridin— 4— yl , 2 , 5— dihydropyridin— 5— yl , 
2 , 5— dihydropyridin— 6— yl , 2 , 3— dihydropyridin— 2— yl , 
2 , 3— dihydropyridin— 3— yl , 2 , 3— dihydropyridin— 4— yl , 

2 . 3- dihydropyridin— 5— yl , 2 , 3-dihydropyr idin— 6— y 1 , 
pyridin— 2— yl, pyridin— 3— yl or pyridin— 4— yl; 
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31 

6-membered rings having 2 hetero atoms such as, for example, 

1 , 3-dioxan— 2— yl , 1 , 3— dioxan— 4— yl , 1 f 3— dioxan-5— yl , 
1 , 4— dioxan— 2— yl , 1 , 3-dithian— 2— y 1 , 1 , 3-dithian— 4— y 1 , 
5 1 , 3-dithian-5-yl , 1 , 4-dithian-2-yl , 1 , 3-oxathian-2-yl, 

1 , 3-oxathian— 4— yl , 1 , 3— oxathian— 5— yl , 1 , 3-oxathian— 6— yl , 
1 , 4— oxathian— 2— yl , 1 , 4-oxathian-3-yl , 1 , 2-dithian— 3-yl , 
1 , 2-dithian— 4— yl , hexahydropyrimidin— 2— y 1 , 
hexahydropyrimidin— 4— y 1 , hexahydropyrimidin— 5— yl , 
10 hexahydropyrazin— 2— yl , hexahydropyridazin— 3— yl , 

hexahydropyridazin— 4— y 1 , tetrahydro— 1 , 3— oxazin— 2— y 1 , 
tetrahydro— 1 , 3— oxazin— 4— yl , tetrahydro— 1 , 3-oxazin— 5— yl , 
tetrahydro— 1 f 3— oxazin— 6— yl , tetrahydro— 1 , 3— thiazin— 2— yl f 
tetrahydro-1 , 3— thiazin-4-yl, tetrahydro-1 , 3-thiazin-5-yl, 
15 tetrahydro-1 , 3— thiazin-6— yl, tetrahydro— 1 , 4-thiazin— 2-yl, 

tetrahydro— 1 , 4— thiazin— 3— yl, tetrahydro-1 , 4-oxazin— 2— yl, 
tetrahydro— 1 , 4— oxazin— 3— yl , tetrahydro— 1 , 2— oxazin— 3— yl , 
tetrahydro-1 , 2-oxazin— 4— y 1 , tetrahydro— 1 , 2— oxazin— 5— yl , 
tetrahydro-1 , 2-oxazin— 6-yl , 2H-5 , 6-dihydro-l , 2-oxazin-3-yl , 
2H-5 , 6— dihydro— 1 , 2— 
oxazin— 4— yl, 2H— 5 , 6— dihydro— 1 , 2— oxazin— 5— yl, 
2H-5 , 6-dihydro-l , 2-oxazin-6-yl , 2H-5 , 6-dihydro- 
1 , 2-thiazin-3-yl , 2H-5 , 6-dihydro-l , 2-thiazin-4-yl , 
2H-5 , 6-dihydro-l , 2-thiazin-5-yl, 2H-5 , 6-dihydro-l , 2- 
25 thiazin— 6— yl , 4H— 5 , 6— dihydro— 1 , 2-oxazin— 3— yl , 

4H-5 , 6-dihydro-l , 2-oxazin-4-yl , 4H-5 , 6-dihydro- 
1 , 2-oxazin-5-yl , 4H-5 , 6-dihydro-l , 2-oxazin-6-yl , 
4H-5 , 6-dihydrc^l , 2-thiazin-3-yl , 4H-5 , 6-dihydro-l , 2- 
thiazin— 4— yl , 4H— 5 , 6-dihydro-l , 2-thiazin— 5— yl , 
4H-5 , 6-dihydro-l , 2-thiazin-6-yl , 2H-3 , 6-dihydro-l , 2- 
oxazin— 3— yl , 2H— 3 , 6— dihydro— 1 , 2-oxazin— 4— yl , 
2H-3 , 6-dihydro-l , 2-oxazin-5-yl , 2H-3 , 6-dihydro-l , 2- 
oxazin— 6— y 1 , 2H— 3 , 6-dihydro— 1 , 2— thiazin— 3— yl , 
2H-3 , 6-dihydro-l , 2-thiazin-4-yl , 2H-3 , 6-dihydro-l , 2- 
35 thiazin— 5— yl , 2H-3 , 6-dihydro— 1 , 2— thiazin— 6— yl , 

2H-3 , 4-dihydro-l , 2-oxazin-3-yl , 2H-3 , 4-dihydro-l , 2- 
oxazin— 4— yl, 2H— 3 , 4— dihydro- 1 , 2— oxazin— 5— yl, 
2H-3 , 4-dihydro-l , 2-oxazin-6-y 1 , 2H-3 , 4-dihydro-l , 2- 
thiazin-3-yl , 2H-3 , 4-dihydro-l , 2-thiazin-4-yl , 
2H-3 , 4-dihydro-l , 2-thiazin-5-yl , 2H-3 , 4-dihydro- 
1 , 2-thiazin-6-yl , 2,3,4, 5-tetrahydropyridazin-3-yl , 
2,3,4, 5— tetrahydropyridazin— 4— yl , 
2,3,4, 5— tetrahydropyridazin— 5— yl , 

2.3.4. 5— tetrahydropyridazin— 6— yl , 
45 3,4,5, 6— tetrahydropyridazin— 3— yl , 

3.4.5. 6— tetrahydropyridazin— 4— yl , 
1,2,5, 6— tetrahydropyridazin— 3— yl , 
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1,2,5, 6— tetrahydropyridazin— 4— yl , 
1,2,5, 6— tetrahydropyridazin— 5— yl f 
1,2,5, 6— tetrahydropyridazin— 6— yl , 
1,2,3, 6— tetrahydropyridazin— 3— yl , 
5 1,2,3, 6— tetrahydropyridazin— 4— yl , 

4H— 5 , 6— dihydro— 1 , 3— oxazin— 2— yl , 
4H— 5 , 6— dihydro— 1 , 3— oxazin— 4— yl , 
4H— 5 , 6— dihydro— 1 , 3— oxazin— 5— yl, 
4H— 5 , 6-dihydro— 1 , 3— oxazin— 6— yl , 
10 4H— 5 , 6— dihydro— 1 , 3— thiazin— 2— yl , 

4H— 5 , 6— dihydro- 1 , 3— thiazin— 4— yl , 

4H— 5 , 6-dihydro— 1 , 3— thiazin— 5— yl , 4H— 5 , 6-dihydro- 
1 , 3— thiazin— 6— yl , 3,4, 5— 6— tetrahydropyr imidin— 2— yl , 
3,4,5, 6— tetrahydropyr imidin— 4— yl , 3,4,5, 6— tetrahydro- 

15 pyrimidin— 5— yl , 3,4,5, 6— tetrahydropyrimidin— 6— yl , 

1,2,3, 4— tetrahydropyr az in— 2— yl, 1,2,3, 4— tetrahydro- 
pyrazin— 5— yl , 1,2,3, 4— tetrahydropyrimidin— 2— y 1 , 
1,2,3, 4— tetrahydropyr imidin— 4— yl , 1,2,3, 4— tetrahydro- 
pyr imidin— 5— yl , 1,2,3, 4— tetrahydropyrimidin— 6— yl , 

20 2 , 3— dihydro— 1 , 4— thiazin— 2— yl , 2 , 3— dihydro— 1 , 4— thiazin— 3— yl , 

2 , 3— dihydro— 1 , 4— thiazin— 5— yl , 2 , 3— dihydro— 1 , 4— thiazin— 6— yl , 
2H— 1 , 2-oxazin— 3— yl , 2H— 1 , 2— oxazin— 4— yl , 2H— 1 , 2— oxazin— 5— yl , 
2H— 1 , 2-oxazin— 6— yl , 2H— 1 , 2— thiazin-3— yl , 2H— 1 , 2— thiazin— 4-yl , 
2H-1 , 2— thiazin— 5— yl , 2H— 1 , 2— thiazin— 6— yl , 4H— 1 , 2-oxazin— 3-yl , 

25 4H— 1 , 2— oxazin— 4— yl , 4H— 1 , 2— oxazin— 5— yl, 4H— 1 , 2— oxazin— 6— yl, 

4H— 1 , 2— thiazin— 3— yl , 4H— 1 , 2— thiazin— 4— yl , 

4H— 1 , 2— thiazin— 5— yl , 4H— 1 , 2— thiazin— 6— yl , 6H— 1 , 2-oxazin-3— yl , 
6H— 1 , 2— oxazin— 4— yl , 6H— 1 , 2— oxazin— 5— yl , 6H— 1 , 2— oxazin— 6— yl , 
6H— 1 , 2— thiazin— 3— yl , 6H— 1 , 2— thiazin— 4— yl , 

30 6H— 1 , 2— thiazin— 5— yl , 6H-1 , 2— thiazin— 6— yl , 2H— 1 , 3-oxazin— 2-yl , 

2H— 1 , 3— oxazin— 4— yl , 2H— 1 , 3— oxazin— 5— yl , 2H— 1 , 3— oxazin— 6— yl , 
2H— 1 , 3— thiazin— 2— yl , 2H— 1 , 3— thiazin— 4— yl , 2H— 1 , 3-thiazin— 5- 
y 1 , 2H— 1 , 3— thiazin— 6— yl , 4H— 1 , 3— oxazin— 2— yl , 4H— 1 , 3— oxazin— 
4— yl , 4H— 1 , 3— oxazin— 5— yl , 4H— 1 , 3— oxazin— 6— yl , 4H— 1 , 3— thiazin— 

35 2-yl, 4 H-l, 3-thiazin— 4— yl, 4H-1 , 3-thiazin-5-yl, 

4H— 1 , 3— thiazin— 6— yl , 6H— 1 , 3— oxazin— 2— yl , 6H— 1 , 3— oxazin— 4— yl , 
6H— 1 , 3— oxazin— 5— yl , 6H— 1 , 3— oxazin— 6— yl , 6H— 1 , 3— thiazin— 2— yl , 
6H— 1 , 3— oxazin— 4— yl , 6H— 1 , 3— oxazin— 5— yl , 6H— 1 , 3— thiazin— 6— yl , 
2H— 1 , 4-oxazin— 2— yl , 2H— 1 , 4— oxazin— 3— yl , 2H— 1 , 4-oxazin— 5— yl , 

40 2 H-l , 4— oxazin-6-yl , 2H— 1 , 4-thiazin-2-yl , 2 H-l , 4— thiazin-3-yl , 

2H-1 , 4— thiazin-5-yl , 2H-1 , 4— thiazin— 6-yl , 4H— 1 f 4-oxazin— 2-yl , 
4 H-l , 4— oxazin-3-yl , 4H— 1 , 4— thiazin-2— yl, 4H— 1 , 4-thiazin-3-yl, 
1 , 4— dihydropyridazin— 3— yl , 1 , 4— dihydropyridazin— 4— yl , 
1 , 4— dihydropyridazin— 5— yl , 1 , 4— dihydropyridazin— 6— yl , 

45 1 , 4— dihydropyrazin— 2— yl , 1 , 2— dihydropyrazin— 2— yl, 

1 , 2— dihydropyrazin— 3— yl , 1 , 2— dihydropyrazin— 5— yl , 
1 , 2— dihydropyrazin— 6— yl , 1 , 4— dihydropyrimidin— 2— yl , 
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1 , 4— dihydropyr imidin— 4— yl , 1 , 4— dihydropyr imidin— 5— yl , 
1 , 4— dihydropyr imidin— 6— yl , 3 , 4— dihydropyrimidin— 2— yl , 
3 , 4— dihydropyr imidin— 4— yl , 3 , 4— dihydropyr imidin— 5— y 1 or 
3 , 4— dihydropyr imidin— 6— yl , pyridazin— 3— y 1 , pyr idazin— 4— y 1 , 
pyr imidin— 2— yl, pyr imidin— 4— yl, pyr imidin— 5— yl or 
pyrazin— 2— yl ; 

6-membered rings having 3 hetero atoms such as, for example, 

1,3,5— triazin— 2— yl, 1 , 2 , 4— triazin— 3— yl , 1 , 2 , 4— triazin— 5— yl or 
1,2, 4— triazin— 6— yl ; 

6-membered rings having 4 hetero atoms such as, for example, 
1,2,4, 5— tetrazin— 3— yl ; 

where, if appropriate, the sulfur of the abovementioned 
heterocycles may be oxidized to S=0 or S(=0) 2 ; 

and where a bicyclic ring system may be formed with a 
fused-on phenyl ring or with a C 3 -C 6 -<=arbocycle or with 
another 5— to 6^nembered heterocycle. 

25 - N-linked heterocyclyl : a saturated, partially saturated or 
unsaturated 5- or 6-membered heterocyclic ring which is 
attached via nitrogen and which contains at least one 
nitrogen and optionally one to three identical or different 
hetero atoms selected from the following group: oxygen, 

30 sulfur or nitrogen, i.e., for example, 

5-membered rings having 1 hetero atom which are linked by a 
nitrogen, such as, for example, 



20 



35 



tetrahydropyrrol— 1— yl , 2 , 3— dihydro— 1H— pyrrol— 1— yl , 
2,5-dihydro—lH— pyrrol— 1—yl or pyrrol— 1— yl; 



5-membered rings having 2 hetero atoms which are linked by a 
40 nitrogen such as, for example, 

tetrahydropyrazol— 1— yl , tetrahydroisoxazol— 2— yl , 
tetrahydroisothiazol-2— yl , tetrahydroimidazol— 1— yl , 
tetrahydrooxazol— 3— yl , tetrahydrothiazol— 3— yl , 
45 4 , 5-dihydro-lH-pyrazol-l-yl , 2 , 5-<iihydro-lH-pyrazol-l-y 1 , 

2 , 3— dihydro— lH—pyrazol— 1—yl , 2 , 5-dihydroisoxazol— 
2— yl , 2 , 3-dihydroisoxazol— 2— yl , 2 , 5-dihydroisothiazol— 2- yl , 
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2 , 3— dihydroisoxazol— 2— yl , 4 , 5-dihydro— 1H— imidazol— 1— yl , 
2 , 5— dihydro— 1H— imidazol— 1— yl , 2 , 3— dihydro— 1H— imidazol— 1— yl , 
2 , 3-dihydrooxazol— 3— yl , 2 , 3-dihydrothiazol— 3— yl , pyrazol— 1-yl 
or imidazol— 1— yl ; 

5 

5-membered rings having 3 hetero atoms which are linked by a 
nitrogen such as, for example, 

1,2, 4— A 4 ~oxadiazolin— 2— yl , 1,2, 4— A 2 ~oxadiazolin— 4— yl , 
1,2, 4— A 3 ~oxadiazolin— 2— yl , 1,3, 4— A 2 ~oxadiazolin— 4— yl , 
1,2, 4-A 5 "thiadiazolin— 2— yl , 1,2, 4— A 3 ~thiadiazolin— 2— yl , 
1,2, 4-A 2 "thiadiazolin— 4-yl , 1,3, 4-A 2 ~thiadiazolin— 4— yl , 
1,2, 3-A 2 "triazolin— 1— y 1 , 1,2, 4— A 2 "triazolin— 1— yl , 
15 1,2, 4-A 2 ~triazolin-4-yl , 1,2, 4-A 3 -triazolin-l-yl , 1,2, 4-A 1 - 

triazolin-4-yl, 1 , 2 , 3— triazol-l-yl or 1 , 2 , 4-triazol— 1-yl ; 

5- membered rings having 4 hetero atoms which are linked by a 
nitrogen such as, for example, 

20 

tetrazol— 1— yl ; 

and 6— membered rings having 1 hetero atom which are linked by 
a nitrogen, such as, for example 

25 

piperidin— 1— y 1 , 1,2,3, 4— tetrahydropyr idin— 1— y 1 , 

1,2,5, 6-tetrahydropyr idin-l-yl , 1 , 4-dihydropyridin-l-y 1 or 

1 , 2-dihydropyr idin— 1— yl ; 

30 

6 - membered rings having 2 hetero atoms which are linked by a 
nitrogen such as, for example, 

hexahydropyrimidin— 1— yl , hexahydropyrazin— 1— yl , 
35 hexahydropyridazin— 1— yl, tetrahydro— 1 , 3— oxazin— 3— yl , 

tetrahydro-1 , 3-thiazin— 3— yl , tetrahydro- 1 , 4— thiazin— 4— yl , 
tetrahydro— 1 , 4— oxazin— 4— yl , tetrahydro— 1 , 2-oxazin— 2- yl , 
2H— 5 , 6-dihydro— 1 , 2— oxazin— 2— yl, 

2H-5 , 6-dihydro— 1 , 2-thiazin-2-yl , 2H-3 , 6-dihydro- 1 , 2- 
40 oxazin— 2— yl , 2H— 3 , 6— dihydro— 1 , 2— thiazin— oxazin— 2— yl , 

2H-3 , 4-dihydro-l , 2-thiazin-2-yl , 2,3,4, 5-tetrahydro- 
pyridazin-2-yl , 1,2,5, 6-tetrahydropyridazin-l-yl , 
1,2,5, 6-tetrahydropyridazin-2-yl , 1,2,3, 6-tetrahydro- 
pyridazin-l-yl , 3,4,5, 6-tetrahydropyr imidin-3-yl , 
45 1,2,3, 4-tetrahydropyrazin-l-yl , 1,2,3, 4-tetrahydro- 

pyrimidin— 1— yl , 1,2,3, 4— tetrahydropyr imidin— 3— yl , 
2 , 3-dihydro-l , 4-thiazin— 4-yl, 2H-1 , 2-oxazin-2— yl , 
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2H— 1 , 2— thiazin— 2— yl , 4H— 1 , 4— oxazin— 4— yl, 4H— 1 , 4— thiazin— 4— yl , 

1 , 4— dihydropyridazin— 1— yl , 1 , 4— dihydropyrazin— 1— yl , 

1 , 2— dihydropyrazin— 1— yl , 1 , 4— dihydropyrimidin— 1— yl or 

3 , 4— dihydropyrimidin— 3— yl , and also cyclic imides which are 

linked via nitrogen, such as: 

phthalimide, tetrahydrophthalimide, succinimide, maleimide or 
glutarimide, and also 4-oxo-l , 4-dihydropyridin-l-yl . 

All phenyl rings or heterocyclyl radicals, and also all phenyl 
components in phenyl— Ci— C 6 — alky 1, phenylcarbonyl— Ci— C 6 — alkyl, 
phenoxy , pheny lthio , pheny Icarbony 1 , pheny lalkenylcarbony 1 , 
phenoxycarbony 1 , phenoxyalky Icarbony 1 , phenylaminocarbonyl and 
N— (Ci— Ce— alkyl)— N— phenylaminocarbonyl or heterocyclyl components 
in heterocyclyl— Ci—C 6 — alkyl, heterocyclylcarbonyl— Ci— C 6 — alkyl, 
heterocyclyloxy, heterocyclylthid, heterocyclylcarbonyl, 
heterocyclylalkenylcarbonyl , heterocyclyloxyalkylcarbonyl , 
heterocyclyloxycarbonyl , heterocyclylaminocarbonyl and 
N-(Ci—C6— alkyl)— N—heterocyclylaminocarbonyl are, unless stated 
otherwise, preferably unsubstituted, or they carry one to three 
halogen atoms and/or one nitro group, one cyano radical and/or 
one or two methyl, trif luoromethyl, methoxy or trif luoromethoxy 
substituents . 

The compounds of the formula I according to the invention where R 4 
= Ila are referred to as compounds of the formula la, and 
compounds of the formula I where R 4 = lib are referred to as lb. 

The compounds of the formula I should be particularly emphasized, 
where 

R 7 is Ci-C 6 — alkyl, C 3 -C 6 — alkenyl, C 3 — C 6 — haloalkenyl, 

C 3 — C 6 — alkynyl , C 3 -C 6 — haloalkynyl , C 3 — C 6 — cycloalky 1 , 
Ci— C 2 o— alkylcarbonyl , C2— Ce— alkeny Icarbony 1 , 
C 2 -C6— alkynylcarbonyl , C 3 — C 6 — cycloalky Icarbony 1 , 
Ci— C6— alkoxycarbony 1 , C 3 — Ce— alkeny loxycarbonyl , 
C 3 — C 6 — alkynyloxycarbonyl, Ci-C 6 -alkylthiocarbonyl, 
Ci— Ce— alkylaminocarbonyl , C 3 — Ce— alkenylaminocarbonyl , 
C 3 -C 6 — alkynylaminocarbonyl , N , N-di— ( Ci-C 6 — alkyl )— 
aminocarbonyl , N— ( C 3 — C 6 — alkenyl )— N— ( Ci— C 6 — alkyl )— 
aminocarbonyl, N— (C 3 -C 6 — alkynyl )— N— (Ci-C 6 — alkyl ) — 
aminocarbonyl, N— (Ci-C 6 — alkoxy )— N— (Ci— C 6 — alkyl)— 
aminocarbonyl, N— (C 3 -C 6 -alkenyl)— N— (Ci-C 6 -alkoxy ) — 
aminocarbonyl , N— ( C 3 —C 6 — alkynyl )— N— ( Ci— C 6 — alkoxy ) — 
aminocarbonyl , di— ( Ci—C 6 — alkyl ) aminothiocarbonyl , 
Cx— C 6 — alkylcarbonyl-Cx-^6— alkyl , Ci— C 6 — alkoxy imino- 
Cx-Ce-alkyl, N—(Ci-C 6 — alkylamino) imino-Cx-Ce— alkyl or 
N , N— di— ( Cx— Cg— alkylamino ) imino— Cx— C6 — alkyl , where the 
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alkyl, cycloalkyl and alkoxy radicals mentioned may be 
partially or fully halogenated and/or may carry one to 
thre of the following groups: 

cyano, C 1 -C 4 — alkoxy , alkylthio, di— (C1-C4— alkyl ) — 

5 amino, Ci— C 4 — alkylcarbonyl, Ci— C 4 — alkoxycarbonyl, 

C x — C 4— a 1 ko xy-C 1— C 4— a 1 koxy c ar bo ny 1 , di— (C 1— C 4— a 1 ky 1 ) — 
amino— C 1 -C 4 —alkoxycarbonyl , hydroxycarbony 1 , 
Ci— C4— alkylaminocarbonyl , 

di— ( Ci— C 4 — alky 1 ) aminocarbonyl , aminocarbonyl , 
10 C1-C4— alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 

phenyl , heterocyclyl , phenyl-Ci-Ce— alkyl , heterocycli- 
cs— C 6 — alkyl, phenylcarbonyl—Ci— C 6 — alkyl, heterocyclyl- 
carbonyl— Ci-C 6 — alkyl , phenylcarbonyl , heterocyclyl- 
15 carbonyl , phenoxycarbonyl , heterocyclyloxycarbonyl , 

phenoxythiocarbonyl , heterocyclyloxythiocarbonyl , 
phenoxy-Ci-C 6 -alkylcarbonyl , heterocyclyloxy-Ci-Cg- 
O alkylcarbonyl, phenylaminocarbonyl, N— (Ci— C 6 — alkyl ) — 

^ N— ( phenyl ) aminocarbonyl , heterocyclylaminocarbonyl , 

— 20 N— (Ci— C 6 — alkyl )— N— ( heterocyclyl ) aminocarbonyl , 

l,\ phenyl— C 2 —C6— alken y lcarbon y 1 or heterocyclyl— 
Hj c 2 — C 6 — alkenylcarbonyl, where the phenyl and the 
O heterocyclyl radical of the 20 last-mentioned 

HF substituents may be partially or fully halogenated 

L 25 and/or may carry one to three of the following 

5rj radicals: 

pfj nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 

or Ci-C4-haloalkoxy ; 



Q 



30 



35 



40 



With a view to the use of the compounds of the formula I 
according to the invention as herbicides, the variables 
preferably have the following meanings, in each case on their own 
or in combination: 

Ri is nitro, halogen, Cx— C 6 — alkyl, Ci— C 6 — haloalkyl, 

Cj-Cg-alkoxy, Ci-C 6 — haloalkoxy , Ci-C 6 -alkylthio, 
Ci-C 6 — haloalkylthio, Ci-C 6 -alkylsulf onyl or 
Ci— C 6 — haloalkylsulf onyl ; 

r2, r3 are hydrogen, Cx-Ce-alkyl or halogen; 

r4 is a compound of Ila or lib 



45 




where 

10 

R5 is halogen, OR 7 , SR 7 , S0 2 R 8 ' OS0 2 R 8 , OPOR 8 R*, OPR 8 R9, 

OPSR 8 R 9 , NR 10 R 11 , ONR 11 R 12 , N-linked heterocyclyl or 
0-(N-linked heterocyclyl), where the heterocyclyl 
radical of the two last-mentioned substituents may be 
15 partially or fully halogenated and/or may carry one to 

three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

20 

R 6 is halogen, cyano, Ci-^e— alkyl, Ci— C 6 — haloalkyl, 

di- ( Ci-C 6 -alkoxy ) methyl , di- ( Ci-C 6 -alkylthio ) methyl , 
(Ci-C 6 -alkoxy) (Ci-C 6 -alkylthio) methyl, hydroxyl, 
d— c 6 — alkoxy, Ci— C 6 — haloalkoxy , Ci-C 6 -alkoxycarbonyloxy , 
Ci— C 6 — alkylthio, Ci— C 6 — haloalkylthio, 
Ci— C 6 — alkylsulf onyl , Ci-C 6 — haloalkylsulf onyl , 
Ci— C 6 — alkylcarbonyl , Ci— C 6 — haloalkylcarbonyl , 
Ci-C 6 — alkoxycarbonyl or Ci— C 6 — haloalkoxycarbonyl; 



25 



30 or 

two radicals R 6 , which are linked to the same carbon, 
together form an -0-(CH 2 ) m -0-, -O- <CH 2 ) m -S- , 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S- ( CH 2 ) n -chain which 
may be substituted by one to three radicals from 
35 the following group: 



40 



halogen, cyano, Ci-C 4 -alkyl, C!-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



or 



two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 ) p chain which may be 
45 interrupted by oxygen or sulfur and/or may be 

substituted by one to four radicals from the 
following group: 



38 

halogen, cyano, C 1 -C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, 

together with this carbon form a carbonyl group; 

or 

two radicals R 6 , which are linked to different carbons, 
together form a -(CH 2 ) n chain which may be 
substituted by one to three radicals from the 
following group: 

halogen, Ci-C 6 -alkyl, Ci-C 6 -alkoxy , hydroxyl or 
Ci-C 6 -alkoxycarbonyl ; 

is Ci-C 6 — alkyl, C 3 -C 6 — alkenyl, C 3 — C 6 — haloalkenyl , 

C 3-C 6 — a 1 ky ny 1 , C i-C 2 o— a lkylcarbonyl, 

C 2 — C 6 — alkenylcarbony 1 , C 3 -C 6 — cycloalkylcarbony 1 , 

Ci— C 6 — alkoxycarbonyl , C 3 — C 6 — alkenyloxycarbonyl , 

C 3 -C 6 — alkynyloxycarbonyl , ( Ci-C 20 -alkylthio ) carbonyl 

(particularly preferably ( C!-C 6 -alkylthio) carbonyl ) , 

C x — C 6 — alkylaminocarbonyl , C 3 — C 6 — alkeny laminocarbonyl , 

C 3 — C 6 — alkynylaminocarbonyl , 

N , N-di— ( Ci— C 6 — alkyl ) aminocarbonyl , 

N— ( C 3 —C 6 — alkenyl )— N— ( Ci— C 6 — alkyl ) aminocarbonyl , 

N— ( c 3 -C 6 — alkynyl )— N—( Ci—Cg— alkyl ) aminocarbonyl , 

N— ( Ci-C 6 — alkoxy ) - N— ( Ci-C 6 — alkyl ) aminocarbonyl , 

N— ( c 3 -C 6 — alkenyl )— N— ( Ci-C 6 — alkoxy ) aminocarbonyl , 

N— ( C 3 — C 6 — a Iky ny 1 ) — N— ( C i— C 6 — a 1 koxy ) ami no c ar bony 1 , 

di— ( Ci— C 6 — alkyl ) aminothiocarbonyl , 

C i—C 6 — a lkylcarbony 1— C i-C 6 — a 1 ky 1 , 

C i— C 6— a lkoxy imino— C i— C 6— a 1 ky 1 , 

N— (Ci-C 6 — alkylamino)imino— Cx-Ce— alkyl- or 

N,N-di— (C x — C 6 — alky 1 amino ) imino-C i—Ce— alkyl , where the 

abovementioned alkyl, cycloalkyl and alkoxy radicals 

may be partially or fully halogenated and/or may carry 

one to three of the following groups: 

cyano, Ci— C 4 — alkoxy , Ci-C 4 — alkylthio, 
d-04— alkylcarbonyl , Ci-C 4 — alkoxycarbonyl , 
hydroxycarbony 1 , di— (Ci— C 4 — alkyl ) aminocarbonyl, 
Ci—C 4 — a lkylcarbony loxy or C 3 -C 6 — cycloalkyl; 

phenyl , heterocyclyl , phenyl-Ci— C 6 — alkyl , 
heterocyclyl-Ci-C 6 — alkyl, phenylcarbonyl-Ci-Ce— alkyl, 
heterocyclylcarbonyl-Ci-Ce-aifcy 1 ' phenylcarbonyl, 
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heterocyclylcarbonyl , phenoxycarbonyl , 
heter ocyc ly loxycarbony 1 , phenoxythiocarbony 1 , 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-Ce-alkylcarbonyl , 
5 heterocyclyloxy-Ci-C 6 -alkylcarbonyl , 

phenyl— C2— C6— alkenylcarbonyl or 

heterocyclyl— C2— Ce— alkenylcarbonyl, where the phenyl 
and the heterocyclyl radical of the 16 last mentioned 
substituents may be partially or fully halogenated 
10 and/or may carry one to three of the following 

radicals : 

nitro, cyano, C1-C4— alkyl, Ci— C 4 — haloalkyl f Ci— C4— alkoxy 
or Ci— C4— haloalkoxy ; 

are Ci-Ce— alkyl, C3— C6— alkenyl, C3— Ce— haloalkenyl, 
C 3— C 6 — eye loa 1 ky 1 , hydroxy , C 1— C 6— a lkoxy , 
di-Ci-C6-alkylamino, or di- (Ci—Ce—haloalkyl ) amino, 
where the abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated and/or 
may carry one to three of the following groups: 

cyano, C1—C4— alkoxy , Ci— C4— alkylthio, 
Ci— C 4 — alkylcarbonyl , Ci— C 4 — alkoxycarbonyl , 
hydroxycarbonyl , di— ( C 1— C 4 — alky 1 ) aminocarbonyl , 
Ci— C 4 — alkylcarbonyloxy or C 3 — C 6 — cycloalkyl ; 

phenyl , heterocyclyl , phenyl— Ci— C 5— alkyl , 
heterocyclyl— Ci—C 6 — alkyl, phenoxy, heterocyclyloxy , 
where the phenyl— and the heterocyclyl radical of the 
last-mentioned substituents may be partially or fully 
halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, Ci— C 4 — alkyl, C1-C4— haloalkyl, C1-C4— alkoxy 
or Ci— C 4— haloalkoxy ; 

R 10 is Ci-06-alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 

C 3 -C 6 -cycloalkyl, Ci-C 6 -alkoxy , C 3 -C 6 -alkenyloxy or 
di-(Ci-C6-alkyl) amino, where the abovementioned alkyl, 
cycloalkyl and alkoxy radicals may be partially or 
fully halogenated and/or may carry one to three 
radicals from the following group: 



15 



R 8 , R 9 



20 



II i 



25 
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cyano, Ci-C 4 -alkoxy , Ci-C 4 -alkylthio, 
Ci-C 4 -alkylcarbonyl, Ci~C 4 -alkoxycarbonyl, 
hydroxycarbony 1 , di- ( Ci-C 4 -alkyl ) aminocarbonyl , 
Ci-C 4 -alkylcarbonyloxy or C 3 -C6-cycloalkyl ; 

phenyl, heterocyclyl , phenyl-Ci-C6-alkyl or 
heterocyclyl-Ci-Ce-alkyl, where the phenyl or 
heterocyclyl radical of the four last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 



15 

Rii, Ri2 are Ci-C6-alkyl or C3-C6-alkenyl; 

1 0 to 6; 

20 m 2 to 4; 

n 1 to 5; 

25 P 2 to 5. 



Particular preference is given to compounds of the formula I 
where the variables have the following meanings, either on their 
own or in combination: 

30 

R 1 is halogen, Ci— C 6 — alkyl, Ci— Cs— haloalkyl, Ci— Cg— alkoxy , 

Ci— C 6 — alkylthio or Ci— C$— alkylsulf onyl; 

in particular halogen, such as fluorine or chlorine, 
35 Ci-C 6 -alkyl, such as methyl or ethyl, Ci-C 6 -haloalkyl, 

such as dif luoromethyl or trif luoromethyl; 

particularly preferably fluorine, chlorine, methyl, 
dif luoromethyl or trif luoromethyl; 



40 r2 i s hydrogen or Ci-C 6 -alkyl, such as methyl or ethyl; 

in particular hydrogen or methyl; 

R 3 is hydrogen or Ci-C 6 -alkyl; in particular hydrogen; 

A . R 4 is a compound Ila or lib 




where 

10 

R5 is halogen, OR 7 , SR 7 , S0 2 R 8 ' OS0 2 R 8 , NR 10 R 11 , ONR^R 12 , 

N-linked heterocyclyl or 0-(N-linked heterocyclyl), 
where the heterocyclyl radical of the two last- 
mentioned substituents may be partially or fully 
15 halogenated and/or may carry one to three of the 

following radicals : 

nitro, cyano, Ci-C 4 -alkyl, C 1 -C 4 -haloalkyl, Cx-d-alkoxy 
or C 1 -C4-haloalkoxy ; 

20 

R 6 is halogen, cyano, C x ~Ce— alkyl, Ci— C 6 — haloalkyl , 

di-(C!-C 6 -alkoxy) methyl, di-(Ci-C 6 -alkylthio) methyl, 
( d-C 6 -alkoxy ) < Ci-C 6 -alkylthio )methyl , hydroxyl , 
d-Cg-alkoxy, Ci-C 6 -haloalkoxy , Ci-C 6 -alkoxycarbonyloxy , 
25 Ci-C 6 — alkylthio or Ci-C 6 — haloalkylthio ; 

or 

two radicals R 6 , which are linked to the same carbon, together 
30 with this carbon form a carbonyl group; 

R 7 is Cx-Ce-alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 

C 3 — C 6 — alkynyl, Ci— C 2 o— alkylcarbonyl, . 
C 3 — C 6 — cycloalkylcarbonyl, Ci— C 6 — alkoxycarbonyl, 
35 C 3 — C 6 — alkenyloxycarbonyl , C^— C 6 — alkylaminocarbonyl , 
C 3 — Ce— alkeny laminocarbonyl , 
N , N-di— (Ci— C 6 — alkyl ) aminocarbonyl , 
N— ( C 3 -C 6 — alkenyl )— N— ( C i-06-alkyl ) aminocarbonyl , 
N— ( Ci-C 6 — alkoxy ) — N— (C i-C6— alky 1 ) aminocarbonyl , 
N— ( C 3 —Ce— alkenyl )—N—( C !-C 6 — alkoxy ) aminocarbonyl , 

di— (Ci— Ce— alk yl) am i noth i° car ' 30n y 1 or 
Ci-C 6 — alkylcarbonyl-Ci-Ce— alkyl, where the 
abovementioned alkyl, cycloalkyl and alkoxy radicals 
may be partially or fully halogenated and/or may carry 
one to three of the following groups: 



40 



45 
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cyano, Ci— C4— alkoxy , Ci— C 4 — alkylthio, 
Ci— C 4 — alkylcarbonyl, Ci-C 4 — alkoxycarbonyl, 
hydroxycarbonyl , di— ( C1-C4— alkyl ) aminocarbonyl , 
Ci— C 4 — alkylcarbonyloxy or C 3 — C 6 — cycloalkyl; 

phenyl , heterocyc ly 1 , pheny 1— C 1— C 6 — alky 1 , 
heterocyclyl-Ci— C 6 — alkyl , phenylcarbonyl— Ci— C 6 — alkyl , 
heterocyclylcarbonyl— C1--C6— alkyl , phenylcarbonyl , 
heterocyclylcarbonyl , phenoxycarbonyl , 
heterocyc lyloxycarbonyl , phenoxythiocarbonyl , 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-C 6 -alkylcarbonyl or 

heterocyclyloxy-Ci-C 6 -alkylcarbonyl, where the phenyl 
and the heterocyc lyl radical of the 14 last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci— C 4 — alkyl, Ci— C 4 — haloalkyl, C 1 -C 4 — alkoxy 
or Ci— C 4 — haloalkoxy ; 

is C!-C 6 — alkyl, C 3 -C 6 — alkenyl, C 3 — C 6 — haloalkenyl, 
C 3-C 6 — eye loa 1 ky 1 , hydroxy 1 , C 1— C 6 — a 1 koxy , 
di-Ci-Ce-alkylamino or di- (Ci-C 6 -haloalkyl) amino, where 
the abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated and/or 
may carry one to three of the following groups: 

cyano, C1—C4— alkoxy , Ci— C 4 — alkylthio, 
d— c 4 — alkylcarbonyl , Ci— C 4 — alkoxycarbonyl , 
hydroxycarbonyl , di— ( Ci^C 4 — alkyl ) aminocarbonyl , 
Ci-C 4 — alkylcarbonyloxy or C 3 -C 6 — cycloalkyl ; 

phenyl , heterocyc lyl , pheny 1-Ci— C 6 — alkyl , 
heterocyc lyl-Ci-C e— alkyl, phenoxy, heterocyc lyloxy, 
where the phenyl and the heterocyclyl radical of the 
last-mentioned substituents may be partially or fully 
halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, C!-C 4 -alkyl, C!-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci— C 4 — haloalkoxy; 

is Ci-C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C 3 -c 6 -cycloalkyl, Ci-C 6 -alkoxy , C 3 -C 6 -alkenyloxy or 
di-(Ci-C 6 -alkyl) amino, where the abovementioned alkyl, 
cycloalkyl and alkoxy radicals may be partially or 
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fully halogenated and/or may carry one to three 
radicals from the following group: 
cyano, Ci-C 4 -alkoxy , Ci-C 4 -alkylthio f 
Ci-C 4 -alkylcarbonyl, Ci-C 4 -alkoxycarbonyl , 
5 hydroxycarbonyl , di- ( Ci-C 4 -alkyl ) aminocarbonyl , 

Ci-C 4 -alkylcarbonyloxy or C 3 -C 6 -cycloalkyl ; 



phenyl, heterocyclyl , phenyl-Ci-C 6 -alkyl or 
heterocyclyl-Ci-C 6 -alkyl, where the phenyl or 
heterocyclyl radical of the four last— mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals: 

nitro, cyano, C!-C 4 -alkyl, Ci-C 4 -haloalkyl, Cx-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 



20 



R 11 , R 12 are Ci-C 6 -alkyl or C 3 -C 6 -alkenyl ; 

1 is 0 to 6. 

I Particular preference is also given to the compounds of the 

I formula I where the variables have the following meaning, on 

I their own or in combination: 

25 

} Ri is halogen, Ci-Ce-alkyl, Ci-C 6 -haloalkyl, Ci-C 6 -alkoxy , 

I Ci-C 6 -alkylthio, heterocyclyloxy or phenylthio, where 

I the two last-mentioned radicals may be partially or 

fully halogenated and/or may carry one to three of the 
3Q substituents mentioned below: 

nitro, cyano, Ci-C 4 -alkyl, C!-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

particularly preferably halogen, Ci-C 6 -alkyl or 
Ci-Ce-alkylthio; 



35 



R2 is hydrogen, Ci-C 6 -alkyl or Cx-Ce-haloalkyl ; 

particularly preferably hydrogen; 



R 3 is hydrogen; 

40 

R5 is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , OPR 8 R 9 , 

OPOR 8 R 9 , OPSR 8 R 9 , NR 10 R X1 or N-bonded heterocyclyl which 
may be partially or fully halogenated and/or may carry 
one to three of the following radicals: 
45 nitro, cyano, C!-C 4 -alkyl, Ci-C 4 -haloalkyl, Cx-C 4 -alkoxy 

or Ci-C 4 -haloalkoxy; 

particularly preferably halogen, OR 7 , NR 10 R X1 or 



44 

N-bonded heterocyclyl which may be partially or fully 
halogenated and/or may carry one to three of the 
following radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

particularly preferably fluorine, OR 7 , NR 10 R 11 or 
N-bonded heterocyclyl selected from the group 
consisting of 4-morpholinyl or 4-oxo-l , 4-dihydro- 
pyrid-l-yl; 

is Ci-Ce-alkyl 

or two radicals R 6 which are attached to the same 
carbon form, together with this carbon, a carbonyl 
group; 

is Ci-C 6 -alkyl, Ci-C 20 -alkylcarbonyl , Ci-C 6 -alkoxy- 
carbonyl , ( Ci-C 20 -alky lthio ) carbonyl , 
N , N-di- ( C i -C6-alky 1 ) aminocarbonyl , phenyl , 
phenylcarbonyl or phenoxy-Ci-C 6 -alkylcarbonyl, where 
the phenyl radical of the three last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

particularly preferably Ci-C 6 -alkyl, Ci-C 20 -alkyl- 
carbonyl, Cx-Ce-alkoxycarbonyl, ( Ci-C 6 -alky lthio ) - 
carbonyl , N , N-di- ( Cx-Ce-alkyl ) aminocarbonyl , phenyl , 
phenylcarbonyl or phenoxy-Ci-C 6 -alkylcarbonyl, where 
the phenyl radical of the three last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

particularly preferably Ci-C 2 o-alkylthiocarbonyl; 
most preferably Ci-C 6 -alkylthiocarbonyl; 

are Cx-Ce-alkyl, Ci-C 6 -alkoxy , di-(C!-C 6 -alkyl) amino or 
phenyl, where the last-mentioned radical may be 
partially or fully halogenated and/or may carry one to 
three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl , C!-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 



is Ci-C 6 -alkyl or C!-C 6 -alkoxy ; 
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R 11 is Ci-C 6 -alkyl; 

1 is from 0 to 6; 

particularly preferably from 4 to 6; 
5 in particular 6. 

Particular preference is also given to compounds of the formula I 
where 

10 r6 is nitro, halogen, cyano, Ci-Ce-alkyl, Ci-Ce-haloalkyl, 

di- ( C x -C 6 -alkoxy ) methyl , di- ( Ci-C 6 -alkylthio ) methyl , 
( d-Ce-alkoxy ) ( Ci-C 6 -alkylthio ) methyl , hydroxyl , 
d-Ce-alkoxy, Ci-Ce-haloalkoxy, Ci-C 6 -alkoxycarbonyloxy , 
Ci-C 6 -alkylthio, Ci-C 6 -haloalkylthio, 
d-Ce-alkylsulf inyl, Ci-C 6 -haloalkylsulf inyl, 
Ci-C 6 -alkylsulf onyl , d-Ce-haloalkylsulf onyl , 
Ci-C 6 -alkylcarbonyl, Ci-C 6 -haloalkylcarbonyl, 
Ci-C 6 -alkoxycarbonyl or Ci-C 6 -haloalkoxycarbonyl ; 

20 

or 

two radicals R 6 , which are linked to the same carbon, together 
form an -O- (CH 2 ) m -0- , -0- (CH 2 ) m -0-, -O- (CH 2 ) m -S- , 
25 -S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which may be 

substituted by one to three radicals from the following 
group: 

halogen, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C4-alkoxycarbonyl ; 

30 

or 

two radicals R 6 , which are linked to the same carbon, form a 
35 -(CH 2 ) p chain which may be interrupted by oxygen or 

sulfur and/or which may be substituted by one to four 
radicals from the following group: 

halogen, cyano, C 1 -C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl; 

40 

or 

two radicals R 6 , which are linked to the same carbon, together 
with this carbon form a carbonyl group. 

45 
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Particular preference is given to compounds of the formula I 
where 

r6 is nitro, halogen, cyano, Ci-C 6 -alkyl, Ci-C 6 -haloalkyl, 

5 di- ( Ci -C 6 -alkoxy ) methyl , di- ( C i-C 6 -alky lthio )methy 1 , 

(Ci-C 6 -alkoxy ) (Ci-C 6 -alkylthio)methyl , hydroxyl, 
Ci-C6-alkoxy, Ci-C6-haloalkoxy , Ci-C 6 -alkoxycarbonyloxy , 
Ci-C 6 -alkylthio, Ci-C 6 -haloalky lthio, 
Ci-C 6 -alkylsulf inyl, Ci-C 6 -haloalkylsulf inyl, 
10 Ci-C 6 -alkylsulfonyl, Ci-C 6 -haloalkylsulf onyl, 

Ci-C 6 -alkylcarbonyl , Ci-C 6 -haloalkylcarbonyl , 
Ci-C 6 -alkoxycarbonyl or Ci-C 6 -haloalkoxycarbonyl; 

15 ° r 

two radicals R 6 , which are linked to the same carbon, together 
with this carbon form a carbonyl group. 

20 Particular preference is also given to the compounds of the 
formula I where 

R5 is halogen or (Ci-C 2 o-alkylthio )carbonyloxy ; 

particularly preferably fluorine or 
25 ( Cx-Ce-alkylthio ) carbonyloxy ; 

Particular preference is also given to the compounds of the 
formula I where 

30 

r5 is NR 10 R 1X or N-linked heterocyclyl which may be 

partially or fully halogenated and/or may carry one to 
three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl , Cx-d-alkoxy 
35 or Ci-C 4 -haloalkoxy ; 

Particular preference is also given to the compounds of the 
formula I where R 4 has the following meanings: 

40 9 9 OR 5 

45 Hal Hbl 




0050/49365 



47 




45 



0050/49365 



48 




IlalO IlblO 

Very particular preference is given to the compounds of the 
formula I where 

35 

r5 is NR 10 R 11 or tetrahydropyrrol-l-yl, 

2 , 3-dihydro-lH-pyrrol-l-yl , 2 , 5-dihydro-lH-pyrrol-l-yl, 
pyrrol- 1 -yl , tetrahydropyrazol- 1-yl , 
tetrahydroisoxazol-2-yl, tetrahydrothiazol-2-yl, 

40 

tetrahydroimidazol-l-yl, tetrahydrooxazol-3-yl, 
tetrahydrothiazol-3-yl, pyrazol-l-yl , imidazol-l-yl, 
1,2, 4-triazol-l-yl f tetrazol-l-yl, piperidin-l-yl, 
4 -oxo- 1 , 4 -dihydro- 1 -pyr idy 1 , hexahydropyr imidin- 1-y 1 , 
hexahydropyr az in- 1 -y 1 , tetr ahydro- 1 , 4 -oxaz in-4 -y 1 , 
tetrahydro-1 , 2-oxazin-2-yl, succinimide, maleimide or 



0050/49365 

49 

glutarimide , where the abovementioned heterocycles may 
be partially or fully halogenated and/or may carry one 
to three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, such as methyl or ethyl, 
5 Ci-C4-haloalkyl such as chloromethyl, dif luoromethyl or 

trif luoromethyl, Ci-C 4 -alkoxy , such as methoxy or 
ethoxy or Ci-C4-haloalkoxy such as dif luoromethoxy or 
tr if luoromethoxy ; 

10 

R 10 Ci-C 6 -alkoxy 

Extraordinary preference is given to compounds of the formula Ial 
and Ibl (= I where 1=0), in particular to the compounds Ial.l to 
15 Ial. 456 and the compounds Ibl.l to Ibl. 4 56, where the radical 
definitions R 1 to R 5 and 1 have a preferred meaning for the 
compounds according to the invention not only in combination with 
each other, but in each case also on their own. 

20 
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Table 1 : 
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No. 


R 1 


R 2 


R 3 


R 3 


Ial.l or Ibl.l 


CH3 


H 


TT 

n 


TT" 

r 


Ial.2 or Ibl.2 


CH 3 


H 


TT 

H 


r» l 

L. ± 


lal.3 or lbl.3 


CH3 


H 


TT 

n 


Dl 


Ial.4 or Ibl.4 


CH3 


H 


TT 

n 


T 


Ial.5 or Ibl.5 


CH 3 


H 


H 


SCH 3 


Ial.6 or Ibl.6 


CH 3 


H 


H 


SCH 2 CH 3 


lal.7 or Ibl.7 


CH 3 


H 


H 


SCO(N(CH 3 ) 2 ) 2 


Ial.8 or Ibl.8 


CH 3 


H 


H 


S0 2 CH 3 


Ial.9 or Ibl.9 


CH 3 


H 


H 


S0 2 CH 2 CH 3 


Ial-10 or Ibl.10 


CH 3 


H 


H 


SC 6 H 5 


Ial.ll or Ibl.ll 


CH 3 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


lal.12 or Ibl.12 


CH 3 


H 


H 


S(4-C1-C 6 H 4 ) 


lal.13 or Ibl.13 


CH 3 


H 


H 


S0 2 C 6 H 5 


Ial.14 or Ibl.14 


CH 3 


H 


H 


bvJ 2 ( h— LH3- ^6"4 ) 


Ial.15 or lbl.15 


CH 3 


H 


H 


S0 2 (4-C1-C 6 H 4 ) 


Ial.16 or Ibl.16 


CH 3 


H 


H 


4-morpholinyl 


lal.17 or Ibl.17 


CH 3 


H 


H 


1-pyrrolidinyl 


lal.18 or Ibl.18 


CH 3 


H 


H 


1- ( 1 \, 2 , 4-triazolyl ) 


lal.19 or Ibl.19 


CH 3 


H 


H 


1-imidazolyl 


lal.20 or Ibl.20 


CH 3 


H 


H 


1-pyrazolyl 


lal.21 or Ibl.21 


CH 3 


H 


H 


4-oxo-l, 4-dihydro-l- 
pyridyl 


lal.22 or Ibl.22 


CH 3 


H 


H 


N(OCH 3 )CH 3 


lal.23 or Ibl.23 


CH 3 


H 


H 


2-tetrahydroisoxazolyl 


Ial.24 or Ibl.24 


CH 3 


H 


H 


N(CH 3 )N(CH 3 ) 2 


lal.25 or Ibl.25 


CH 3 


H 


H 


N ( CH 2 CH=CH 2 ) N ( CH 3 ) 2 


Ial.26 or Ibl.26 


CH 3 


H 


H 


OPO(OCH 3 ) 2 


Ial.27 or Ibl.27 


CH 3 


H 


H 


OPO(OCH 2 CH 3 ) 2 


lal.28 or Ibl.28 


CH 3 


H 


H 


OPO(N(CH 3 ) 2 ) 2 


lal.29 or Ibl.29 


CH 3 


H 


H 


OPO(OC 6 H 5 )2 
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NO. 


" pi 

is. 


p2 


r3 




Tai 30 nr Thl 30 


CH3 


H 


H 


OPO(CH^)o 


Tai 31 nr Thl 31 
lai • J jl wx x xv x » »j x 


CH3 


H 


H 


OPO(CH2CH 3 ) 2 


T^l 3? nr Tbl 32 

X Q X • «J WX X. XV X • «J A> 


CHt 


H 


H 


OPOfCfiHO 7 


Tai 33 or Ibl-33 

X Q. X • J J WX X XV X . «V «J 


CH3 


H 


H 


0PS(0CHO? 


Tai 34 or Tbl. 34 

X Q X • «J " Ul X XV X • »V "X 


CH3 


H 


H 


OPS (OCH2CH 3 ) 2 


Tai 35 or Tbl 35 

ICll • -J _J W X X XV X ■ «v 


CH3 


H 


H 


OPfOCH^ ) 9 


Tai 36 or Tbl 36 

X CL X • «J \V WX X XV X • *J \J 


CH3 


H 


H 


OP(OCH2CH 3 ) 2 


Tai 37 or Tbl 37 
lal « j / ui ixvi • J / 


CH3 


H 


H 


PO(OCH 3 ) 2 


Tai 3ft or Thl 38 

lol • JO Ux J.U1 « JU 


CH3 


H 


H 


PO(OCH2CH 3 ) 2 


Tai 3Q or Thl 39 


CH3 


H 


H 




Tai 40 or Thl 40 
lal » vvx iui • 4U 




H 


H 


OCH3 


Ta 1 4 1 or Thl 4 1 
lal • 4 1 UI 1U1 • 4 1 


V_, £J 3 






OCHoCHl 


Tai A9 or Thl 4 9 
lal • 4Z (Jl 1JJ1 • 4& 


v~» n 3 


u 
11 


H 


OCH->C<;Hr 

11 V Vj^ hAIS 


t o 1 A or- Thl 43 
laliflj Ox 1IJ1.4 0 




u 

n 


H 


OCHo f 2-f urvl ^ 


Tai AA /-»t~ Thl AA 
iai.44 Or llvl.f*** 


v_. n 3 


u 
in 


H 


OCHo ^ 3 -f urvl ^ 

wviiy \ ux y .x 1 


Tai A^ r^T- Thl A ^ 


wll3 


n 


U 

Ll 


OCOOCH-a 

vV^vvv £1 3 


Tai Ad r\-r- Th1 A & 


pp. 


u 

£1 


u 
11 




Tai A*7 r\-r- Thl A "7 

13. J. • / or 1D1 . ft / 


^■*«3 


U 

n 


u 
n 




Tai AQ r\r Th1 Afl 
lal a 4o Or lDl.*±o 




n 


U 


OCOOCcHr 


Tai AQ r\v- Thl AQ 
lax • ** ¥ Or 1D1 • 4 J 


n 3 


u 
n 


u 

£1 


OCOOC f CH^ 1 ^ 


Tai Rfl or Thl R0 
lal • JU OX IL/l • JU 


n 3 


H 


H 


OCSOCgHs 


Tai ^ 1 or Thl ^ 1 
lal • j 1 Ol 1 xv 1 • Jl 






H 


OCSN(CH^)? 


Tai C19 or Thl 57 
lal • J /- Ox iu l • j /. 




u 

£1 




0C0N(CHi ) 0 


Tai or- Thl 53 
lal • J j Ol 1IJ1* JJ 


pu. 


U 

w 




OCOSCH 3 


Tai 5A or Thl 54 
lal • D*t Ol 1U1 • -v*± 


11 3 


U 
11 






Tai 55 or Thl 55 
lal • Zj Ux 1JJ1 • -J -J 






H 


0—1 -piper idyl 


Tai Rfi or Thl 56 
lal * jo OX 1U1 • JO 




u 
n 




OCOCH 3 


Tai S7 or Thl 57 
lal • j / Ol lOl • j / 


OU- 


u 




OCOCH2CH 3 


Tai ^ft ot- Thl 5ft 
lal .DO Ox llJl • jo 


V— n 3 


H 

£1 


£1 


OCOCH ( CHi ) 9 


Tai or Thl 5Q 
lal * (Jl 1U1« j7 


pu, 
v-. n 3 


U 

n 


H 
£1 


OCOC(CH^)^ 


Tai fcd or- Thl AH 
lal • OU Ox 1U1 • DU 


pu. 


H 


H 

£1 


OCO ( CHo ) fiCHi 


Tai 61 or Thl 61 
lal.Ol Ol iDx.Ox 


pu, 


H 




OCOf CHo ) -7CH1 


lal. 62 or Ibl.62 


CH 3 


H 


H 


OCO(CH 2 )i6CH 3 


lal. 63 or Ibl.63 


CH 3 


H 


H 


OCO(CH2 ) 14CH 3 


lal. 64 or Ibl.64 


CH 3 


H 


H 


OCOCH2CH2CH=CH2 


lal. 65 or Ibl.65 


CH 3 


H 


H 


OCO(CH2) 3 0(2 r 4-Cl2-C6H 3 ) 


lal. 66 or Ibl.66 


CH 3 


H 


H 


OCOCH (CH 3 )0- 
(2-CH 3 -4-Cl-C 6 H 3 ) 


lal. 67 or Ibl.67 


CH 3 


H 


H 


OCOcy c 1 opr opy 1 


lal. 68 or Ibl.68 


CH 3 


H 


H 


OCOcyclopentyl 


lal. 69 or Ibl.69 


CH 3 


H 


H 


OCOcyc lohexy 1 


lal. 70 or Ibl.70 


CH 3 


H 


H 


OCOC 6 H 5 
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IMO. 




X\ 






Tal 71 or Ibl.71 


CH3 


H 


H 


0C0 ( 2 -tetrahydrof ury 1 ) 


Tal 72 or Ibl-72 


CH3 


H 


H 


OCO(2-furyl) 


Tal 73 or Ibl.73 


CH3 


H 


H 


OCO(2-thienyl) 


Tal 74 or Ibl.74 


CH3 


H 


H 


OCO(3-pyridyl) 


Tal 75 or Ibl.75 


CH3 


H 


H 


OS0 2 CH 3 


Tal 76 or Ibl.76 

xax • 1 \j w x iui • / w 


CH3 


H 


H 


OS0 2 CH 2 CH 3 


Tal 77 or Tbl 77 

XQl mil \J X X U J. • / / 


F 


H 


H 


F 


Tal 78 or Ibl.78 


F 


H 


H 


CI 


Tal 7Q or Tbl 79 

lax • / 7 ux i.ux * i j 


F 


H 


H 


Br 


Tal P0 or Tbl 80 


F 


H 


H 


I 


Tal 81 or Tbl 81 

xai • ox w x x xv x • o x 


F 


H 


H 


SCH 3 


Tal 89 or Tbl 82 

X CL X • O £. UX 1U1 • O £. 


F 


H 
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SCH 2 CH 3 


Tal fi3 nr Tbl 83 

X CL X • O J KJX. XJJX • O J 


F 
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H 


SCO(N(CHi)2)2 


Tal ft A riT- Tbl 84 

XcLl • 0 4 UX liJl . 0 1 


F 


H 


H 


S02CH3 


T a 1 QC TK1 Q tT 


F 


H 


H 


S02CH2CH3 


lai.oo or iui»oo 


F 

X 






SC6H5 


T a 1 Q*7 TK1 ft *7 
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XT 
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Tal ftft nr Thl ftft 
lal • oo Ol xXJ x • o o 


F 

XT 




H 


S ( 4-Cl-CfiHA ) 


Tal ftQ nr Thl RQ 

lal •o? or ijji • o7 
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XT 


11 


H 


SO^CfiHs 


Tal QO or* Thl Q0 


F 




H 


S09 ( 4-CH3-C6H4 ) 


Tal Q1 or* Thl Ql 

lax • 71 UX X U X • 17 X 


F 

XT 




H 


S0 2 (4-C1-C6H 4 ) 


Tal Q9 or* Tbl Q9 

lal . UI -LUX • _7 ^ 


F 


H 


H 


4-morpholinyl 


lal. 93 or Ibl.93 


F 


H 


H 


1-pyrrolidinyl 


lal. 94 or Ibl.94 


F 


H 


H 


1— ( 1 f z , 4-triazoiyi j 


lal. 95 or Ibl.95 


F 


H 


H 


1— imidazoly 1 


lal. 96 or Ibl.96 


F 


H 


H 


1— pyrazoly 1 


lal. 97 or Ibl.97 


F 


H 


H 


4-oxo-l , 4-dihydro-l— 
ovridvl 


Tal Qft o-r Thl Qft 
10.1.70 Ux 1JJ1 • 70 
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XT 
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N(OCH-i )CHi 
\ ****** j / **"*j 


Tal QQ or- Thl QQ 
idi . 77 ux x xj x . 77 
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X 


H 


H 


2 -tetrahydroisoxazoly 1 


Tal inn or- Thl 1 Hfi 
lax.xUU UX 1U X . ±\J\J 


F 

XT 


H 




N(CHr» )N(CH3>2 

\ v^** J / \ **"J / ^ 


Tal im or* Thl 101 
la x . i is i ux x xj x • xu x 


F 

XT 


H 


H 


N(CH 2 CH=CH 2 )N(CH 3 ) 2 


Tal 102 or Tbl 102 

X CL X • lU£, UX 1LJ1 » 


F 
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OPO(OCH3) 2 


Tal 103 or Thl 103 
lax • xuj ui xu i . luj 
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OPO(N(CH3) 2 )2 


Tal 104 or- Thl 104 
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TJ 
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TJ 
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wwWwjr w lUUCAjr X 
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Br 
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n 
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n 
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£1 
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TJ 


TJ 
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3 


u 
n 
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TJ 

n 


LI 


*j^^2 3 
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£1 
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n 
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T a i nr Thl 1£9 
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n 


TJ 

11 
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T « 1 1 C *3 rt-r- Thl 1 CI 

lal • ID j Or 1D1 • ID J 


<~r 3 
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£1 


TJ 
£1 


k3 \ ** — v_* 11 3 ^ 0 11 4 / 


T a 1 1 C A z-v-v- Thl 1 

Idl . lD4 Or 1D1 . lD*i 
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TJ 
£1 


TJ 
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n 
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pp. 
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£l 
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TJ 

£1 
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fl 
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H 
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H 
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l-( 1,2,4-triazolyl) 
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1-imidazolyl 
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H 


H 


1-pyrazolyl 
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TT 

£1 
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TJ 
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fl 
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H 
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P 1 
CI 


rl 


TJ 

rl 


npc / HPH^PH-> \ 


Tai 9C7 r>.t~ TKI 9£7 
ldl . ZD J Or IDI .ZDJ 


P 1 
CI 


TJ 

rl 


TJ 

n 


OP ^ OPW-* \ 0 


t-1 OCA *-*>- TKI OCA 

lai.zofi or idi .zd*i 


P 1 
CI 


TJ 

n 


TJ 

rl 


PIP / OPH^rH-. \ - 


Tai O £ K TKI 

idi . zoj or IDI .ZDD 


P 1 
CI 


TJ 

n 


TJ 

rl 


\ ul n 3 ) 2 


Tai 9CC Thl Ofifi 
ldl .ZOO Or lOl tZDO 


p 1 
C 1 


TJ 

n 


TJ 

n 


ru V ri 2 3 / 2 


Tai TCI r-\t~ Thl 9 C7 

ldl . ZD / Or IDI * ZD / 


p 1 
CI 


n 


TJ 

n 


PO / PrHc \ 0 


Tai 9£Q nr* Thl 9 fift 
lai .ZDO UI 1U1 • ZOO 


p 1 
v_ x 


n 


tj 

£1 


OPHn 
v-/>»» a j 3 


Tai 9CQ nr- Thl 9fiQ 

lai.zo? or idi .zoy 


PI 
CI 


TJ 

n 


TJ 
£1 


OPHnPHo 


Tai O "7 n r-v-r- TK1 O 9 H 

lai.z/u or iDi.z/u 


Pi 
CI 


TJ 

rl 


TJ 

ri 


OPH-»P^Hc 
vjcn2 v*g£i5 


Tai 971 or Thl 971 


CI 


H 


H 


OCHo ( 2-f urvl ) 


Ial. 272 or Ibl.272 


CI 


H 


H 


OCH 2 (3-furyl) 


Ial. 273 or Ibl.273 


CI 


H 


H 


OCOOCH3 


Ial. 274 or Ibl.274 


CI 


H 


H 


OCOOCH2CH3 


Ial. 275 or Ibl.275 


CI 


H 


H 


OCOOCH(CH 3 ) 2 
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No. 


R 1 


R 2 


R J 


R 5 


lal.2/o or XDl.z/o 


CI 


H 


H 


OCOOCgns 


T _ n 0-7-7 _ _ TU.1 0-7-7 

lal.2// or iDi.z// 


CI 


H 


H 


OCOOC ( CH3 ) 3 


Ial. 2/8 or iDl.z/b 


CI 


H 


H 


OCSOC6M5 


iax.z/y or ibi.z/y 


CI 


H 


H 


OCSN ( CH3 ) 2 


t-1 oon a-v- tki 0 0 n 

lai.zbu or iDi.zoU 


/-1 7 

CI 


TT 

n 


TT 

n 


/-\VT / /I TT \ 

OCON ( CH3 ) 2 


iai.zoi or ioi.zoi 


LI 


TT 

n 


TT 

n 


OCO&CH3 


xai.zbz or iDi.zoz 


CI 


TT 

n 


TJ 


ON(CH 3 ) 2 


lal.283 or iDl.zoj 


CI 


TT 

H 


TT 

n 


0—1— piper idyl 


T— 1 O O A tU1 O O A 

lal.284 or IdI .zb4 


CI 


TT 

n 


TT 

n 


OCOCH3 


Ial. 285 or Ibl. 285 


^ 7 

C J. 


TT 

£1 


TT 

H 


OCOCrl2Crl3 


Ial.286 or Ibl. 286 


CI 


TT 

H 


TT 

H 


OCOCH ( CH3 ) 2 


TT -» 1 00*7 _ TWl ft ft -7 

Ial.287 or Ibl. 287 


CI 


H 


H 


OCOC ( CH3 ) 3 


Ial. 288 or Ibl. 288 


CI 


H 


H 


y^y^ /— \ / y^ TT V TT 

OCO ( CH2 ) 6CH3 


Ial.289 or Ibl. 289 


CI 


H 


H 


y— \ y— 1 y^ y nv* \ 

OCO ( CH 2 ) 7CH3 


lal.290 or Ibl. 290 


CI 


H 


H 


OCO(CH 2 )i6CH 3 


lal.291 or Ibl. 291 


CI 


H 


H 


OCO(CH 2 )i4CH 3 


Ial. 292 or Ibl.292 


CI 


H 


H 


OCOCH 2 CH 2 CH=CH 2 


Ial. 293 or Ibl.293 


CI 


H 


H 


OCO ( CH 2 ) 3O ( 2 , 4 -C1 2 -C 6 H 3 ) 


lal.294 or Ibl. 294 


CI 


H 


H 


OCOCH (CH 3 )0- 

y O /^M A y"^ 7 y^i TT V 
( 2-CH3-4-C1-C6H3 ) 


Ial. 295 or Ibl. 295 


CI 


H 


H 


OCOcyclopropyl 


Ial. 296 or Ibl.296 


CI 


H 


H 


OCOcyclopentyl 


T 7 ft ft -7 _ .1 ft ft "7 

Ial ,297 or Ibl .297 


CI 


H 


H 


OCOcyclohexyl 


Ial. 298 or Ibl. 298 


7 

CI 


H 


H 


OCOCgris 


t— 1 0 ft ft twi 0 ft ft 

lal.299 or Ibl. 299 


CI 


H 


H 


ulu ( z -tetrdnyaroEuryi ) 


-r-»1 0 ft ft -rWI -5 ft ft 

Ial. 300 or Ibl. 300 


CI 


H 


H 


OCO ( z-ruryi ) 


T— T "5 ft 1 _ 7-1—1 -> ft 1 

lal.301 or lbl.301 


CI 


H 


H 


OCO ( 2. -tnienyi ) 


TT — 7 ft ft _ _ -T"Wt ft ft ft 

Ial. 302 or Ibl. 302 


7 

CI 


H 


H 


OCO( 3-pyriayl ) 


T" n 7 ""> ft "7 _ T L 1 ft ft "> 

Ial. 303 or Ibl. 303 


CI 


H 


H 


OSO2CH3 


Ial. 304 or Ibl. 304 


CI 


H 


H 


y"V /"^ OTT «TT 
OSO2CH2CH3 


TT — . 7 ft ft C a — » T" W 1 "7 ft C 

Ial. 305 or Ibl. 305 


CHF2 


H 


H 


F 


Ial . 306 or Ibl .306 


CHF2 


H 


H 


y-l 7 

CI 


T — 1 "7 ft "7 _ t W 1 ft ft "7 

ial. 307 or ibl. 307 


CHF2 


H 


H 


Br 


TT -» T. O ft O ~.v> TT W1 0 ft O 

iai.JOo or ibl.308 


CHF2 


H 


H 


TP 

X 


T -» 1 O ft ft — . _» tUI O ft ft 

iai.juy or xoi.309 


CHF2 


H 


TT 

H 


OLH3 


-r — 1 Tift _ „ t W 7 oift 

Ial • 3 10 or Ibl .310 


CHF2 


H 


H 


O/TJ TT 

SCH2CH3 


Ial. 311 or Ibl. 311 


CHF2 


H 


H 


C» /*^/ft / XI / TJ \ \ 

SCO(N(CH 3 ) 2 )2 


iai.Jiz or xoi.oiz 


CHF2 


H 


TT 
£1 


o(J 2 Crl3 


Ial. 313 or Ibl. 313 


CHF 2 


H 


H 


S0 2 CH 2 CH 3 


Ial. 314 or Ibl. 314 


CHF 2 


H 


H 


SC 6 H 5 


ial. 315 or Ibl. 315 


CHF 2 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


Ial. 316 or Ibl. 316 


CHF 2 


H 


H 


S(4-C1-C 6 H 4 ) 
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NO. 






— p3 


" ' ~" P 5 


Tal oi 7 nT- TK1 1 7 


pur, 

tlA 2 


u 
n 


u 

£1 




Tal **lft n-r Thl **1R 
lai > j io ui iu i • j i o 




U 

n 


£3 


v-^ 2 V 113 ^"0 4 / 


id^ • J17 UI 1U 1 • -J 1 .7 




H 


u 
ti 




Tal **?0 or- Thl **?0 

i CL A • J ^ V Ul -L. AJ X • «J V 


v_» ii a 2 


u 


H 


4-mnrnhnl i nvl 

*x mux r JT 


Ial.321 or Ibl.321 


CHF 2 


H 


H 


1-pyrrolidinyl 


lal.322 or Ibl.322 


CHF 2 


H 


H 


1- ( 1 f 2 , 4-triazolyl ) 


lal.323 or Ibl.323 


CHF 2 


H 


H 


1-imidazolyl 


Ial.324 or Ibl.324 


CHF 2 


H 


H 


l-pyrazolyl 


Ial.325 or Ibl.325 


CHF 2 


H 


H 


4 -oxo- 1 , 4 -dihydro- 1 - 

OVT* 1 Hvl 


Tal n-r Thl ^ 9 
J. cL J. ■ J ^ D oi J. D 1 • J ^ D 


pur- 


u 

£1 


u 

£1 




Tal *^97 r*-r Thl ^97 

1 Cl 1 • J ^ / Ul 1 JJ 1 • O / 


n a 2 


u 

n 


u 


9 _-f- o-t- r*a hvH T~0 "i Qnya 7 O 1 vl 


Tal *J9Q nr- Thl 79ft 


pup. 


n 


U 
£1 


iN I *~«3 ^ « \ *- n 3 / 3 


Tal T5Q nr* Thl 79Q 


PUTT- 

tir 2 


u 
n 


U 
£1 


Vi y £1 2 ■ £1 V*- £1 2 \ ^'* 1 3 / 2 


Tal "l^fl nr- Thl 7 7 fi 

lai . j or 1D1 . j 


L.nr 2 


u 
n 


U 
£1 


uru ^ rl 3 / 2 


Tal T3 1 rt*- TK1 "3 "3 1 
lai* JJl Or 1D1* JJl 


L-tir 2 


u 
n 


U 
tl 


OTJO / OPT-I^PH-. \ - 
UrU ^ wv - .ri2^-' ti3 ^ 2 


lai.jjz or iDi. joz 


L,tir 2 


ti 


u 

tl 


nun / ki / ph_ \ - \ - 


X -» 1 O O *3 TK1 "3 O O 

lai.jjj or iDi. jjj 


PUT?- 


£1 


u 
tl 


\jf\J \ ^^.5115 ; 2 


131. JJ4 Or 1D1* JJ4 


pur. 


TT 

£1 


u 
tl 


UrU ^ V— 113 ; 2 


To! *3 "3 1^ -r^-r- TV\1 "3 "3 R 


pur, 
tnr 2 


U 

tl 


u 
tl 


Ui u ^ \ M >£i2^' n 3 / 2 


Tal *3*3A Thl *3 ^ 
lai • JJD Or 1D1* jjO 




u 
n 


u 
tl 


OPO ^ frHc ^ i 


Tal "3*37 nr* Thl "3*3 7 

lai • jj / or lul ■ JJ / 


pup. 
V/iir 2 


U 
£1 


u 
tl 


OPS f OCH-3 \ 0 
\j c 0 ^ V/V* 11 3 / 2 


Tal "3*3P nr- Thl "3 *3 fl 
lai • J Jo Or 1D1 .JJO 


Liir 2 


u 

£1 


u 
tl 


DPS /OCH-iCHi ^ •? 

y 11 2 ^ A * 3 / 2. 


Tal 33Q nr- Thl 33Q 
lai • JJ? UI 1D1 • J J 7 


pur- 


U 

n 


u 
tl 


OP / OCHo \ 0 


Tal 1AH nr Thl *3 A O 
lai . JftU Or 1D1 • J4U 


pur „ 
U-tir 2 


u 
n 


u 
tl 




Tal 741 nr* Thl 3A1 
lai • J41 Ul 1U1 . J4 1 


pur _ 


u 
n 


u 
tl 


PO f OCHi ^ 0 


Tal 1A0 nr- Thl "3 A 9 
lai • J4z Or 1D1 . J*iZ 


pur - 


u 
tl 


u 
tl 


-t w ^ ii 2 113 / 2 


Tal TA 1 ? nr Thl "3 A "3 
lai • J4 J Or 1D1.J4J 


pur « 


u 
tl 


u 
tl 


PO / P/rHc * 0 


Tal "3AA nr- Thl 344 
lai • J4ft Or 1D1 . J44 


pur „ 
Ctlr 2 


u 
tl 


u 
tl 


OPHn 


Tal 34t; nr- Thl 

lai • J4 j Or 1D1* j4j 


pur* 
Lnc 2 


u 
tl 


u 
tl 


OPH-»PH-» 
w^. 11 2 ^— 1* 3 


Tal "3ZIA nr Thl "3 4 
lai . J4D Or lul • J4g 


pur « 
u-tlr 2 


u 
tl 


u 
tl 


OPHoP^rHe 


Tal 347 nr* Thl 347 
IcL 1 • J *x / Ul j4 / 


pur* 


u 
tl 


u 
tl 


OPHo i 2-furvl \ 


Ta 1 34Q nr- Thl 34ft 


P ur - 
V-r tir 2 


u 
tl 


u 
tl 


OPH-» / ^ — f nrvl ^ 

11 2 \ J A-UA-jrA / 


Tal or- Thl 


pur - 
n a 2 


u 

n 


R 

£1 


OCOOCHl 


Tal 3^0 nr- Thl 3Rn 
lai* JOU Or IDi . JjU 


pur _ 
V- nr 2 


u 
tl 


u 

£1 


VVVW\«112 V_r 1 1 3 


Tal 3^1 nr- Thl 3^1 
lai » Jj1 UX 1UI • Jj J. 


pur. 


u 

£1 


u 

£1 


OPOOPH ^ CHo \ 0 


Tal 3^9 nr- Thl 3^9 
lai . JDZ Or 1D1* JjZ 


pur- 


U 
£1 


U 
£1 


OPOOPcHc 


Tal 353 or Ibl.353 


CHF2 


H 


H 


OCOOCCCH^)^ 


Ial.354 or Ibl.354 


CHF 2 


H 


H 


OCSOC 6 H 5 


Ial.355 or Ibl.355 


CHF 2 


H 


H 


OCSN(CH 3 ) 2 


lal.356 or Ibl.356 


CHF 2 


H 


H 


OCON(CH 3 ) 2 


lal.357 or Ibl.357 


CHF 2 


H 


H 


OCOSCH3 
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Kin 

INO. 


pi — 






Xv 


Tal 358 or Ibl. 358 


CHF2 


H 


H 




Tal. 359 or Ibl. 359 


CHF2 


H 


H 


O-l— piper idyl 


Tal 360 or Ibl 360 


CHF2 


H 


H 


OCOCH3 


Tal 361 or Ibl. 361 


CHF2 


H 


H 


OCOCH2CH3 


Tal 362 or Ibl. 362 


CHF2 


H 


H 


OCOCH(CH 3 ) 2 


Tal 363 or Ibl. 363 


CHF2 


H 


H 


OCOC (CHi ) q 


Tal 364 or Ibl. 364 


CHF2 


H 


H 


OCO(CHo )fiCHi 


Tal 365 or Ibl 365 


CHF2 


H 


H 


OCO(CH2>7CH3 


lal.366 or Ibl. 366 


CHF 2 


H 


H 


OCO(CH 2 )i 6 CH 3 


Ial.367 or Ibl. 367 


CHF2 


H 


H 


OCO(CH2 ) 14CH3 


Ial.368 or Ibl. 368 


CHF2 


H 


H 


OCOCH2CH2CH=Crl2 


Ial.369 or Ibl. 369 


CHF2 


H 


H 


OCO(CH2 )30(2,4-Cl2-C6H 3 ) 


lal.370 or Ibl. 370 


CHF 2 


H 


H 


OCOCH (CH3 ) O- 
( 2-CHq-4-C1-C^Ht ) 


Tal 771 nr Thl 371 
J. a. X • O / x UI X JJ X . O / x 


^nr 2 


jj 




OCOcvc loDroDvl 


x a. x • j / UI XUx • O / £. 


v^nx 2 


H 


H 


OCOcvc looentvl 


Tal 777 Thl 777 


pur. 
^nr 2 


u 
n 


H 


OCOcvc lohexvl 


Tal 774 r\r- Thl 774 


pup. 


ti 
n 


11 


OCOCcHr 


Tal "37R rtr- Thl 77R 

idi * j / j or luii j/j 


pur. 


H 
n 


H 
11 


OCOf 2-tetrahvdrof urvl ^ 


Tal 77fi c\v Thl 376 
lal • J / O UI XUX • O / D 


pup. 


u 
11 




OCO ( 2-f uryl ) 


Tal 777 nr* Thl 777 

X CL X • O / / UI XUX • O / / 


w £1 x 2 


H 

£1 


H 


OCO ( 2 -thieny 1 ) 


Tal 37fi or Thl 378 

xclx . J / O UX XUX . J / o 






H 


OCO( 3-pyridyl ) 


Tal 77Q o-r Thl 379 

XCLX . J / 7 UX XUX • 1 Z/ 


v*> 11 x 2 


H 
11 


H 


OSO2CH5 


Tal 7«n or Thl 380 

X CL X • *J O \J W X X X/ 1 • JUV 


CHF2 


H 


H 


OSO?CH2CH3 


Tal 381 or Tbl 381 

X CL X . ~J O X VJX XX/ X . J O X 


CI 


CH3 


H 


F 


Tal 382 or Thl 382 

X CL X . O WX X U X . J O ^ 


CI 

V« X 


PH, 

N»> 11 ^ 


H 


Cl 


Tal 383 or Thl 383 

X CL X . «J O «J v-JX Xlv X . JO J 


CI 

' X 


CH3 


H 


Br 


Tal 384 or Tbl 384 

X CL X • «J O *X ' X X VJ X . J O ■* 


CI 


CH3 


H 


I 


Tal 385 or Thl 385 

X CL X . «J O mJ \J±. X kJ X . -J O J 


Cl 

\* X 


CH3 


H 


SCH3 


Tal 386 or Thl 386 

X CL X . J O U UI J.JJ X . «J O U 


Cl 


CH3 


H 


SCH2CH3 


Tal 387 or Tbl 387 

X CL X * «J O / WX X X . J o / 


Cl 

X 


CH3 


H 


SCOf N(CH^ ) ? ) 0 


Tal 388 or Tbl 388 

x a x . «j o © yj x x u x • «j ij tj 


Cl 


CH3 


H 


SO2CH3 


Tal 389 or Ibl 389 

X CL X . J O J UI X XJ X . <J sj ^ 


Cl 


CH3 


H 


SOoCH^CHr* 


Tal 390 or Thl 390 

X CL X m -D J \J V-JX ±JJ X • -J -7 vy 


Cl 


CHi 


H 


SCaHs 


Tal 391 or Ibl 391 

X CL X . mJ J X WX X X/ X • <J X 


Cl 


CHi 
^1.13 


H 


S( 4-CH^-C 6 Ha ) 


Tal 392 or Tbl 392 

X CL X . -J ^ £• wX X XJ 1 • J J A. 


Cl 


CH3 


H 


S(4-Cl-CfiH 4 ) 


Tal 393 or Tbl 393 

X CL X . «J J - J UX XJJ X • —J -7 


Cl 


CH3 


H 


S0?C fi Hs 


lal. 394 or Ibl. 394 


Cl 


CH 3 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


lal. 395 or Ibl. 395 


Cl 


CH 3 


H 


S0 2 (4-C1.C 6 H 4 ) 


lal. 396 or Ibl. 396 


Cl 


CH 3 


H 


4-morpholinyl 


lal. 397 or Ibl. 397 


Cl 


CH 3 


H 


1-pyrrolidinyl 


lal. 398 or Ibl. 398 


Cl 


CH 3 


H 


1- ( 1 f 2 r 4-triazolyl ) 
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No. 


R 1 




R J 




Ial.399 or Ibl.399 


Cl 


CH 3 


H 


1-imidazolyl 


lal. 400 or Ibl.400 


Cl 


CH 3 


H 


1-pyrazolyl 


Ial.401 or Ibl.401 


Cl 


CH 3 


H 


4-oxo-l , 4-dinyaro-l- 
Dvridvl 

pyx iujf x 


Tal 409 c\t Thl 409 


Cl 


CH3 


H 


N (OCH3 )CH3 


T a l 4fl*5 nr- Thl A 0 *\ 


V_» X 


CH3 


H 


2 -tetrahvdroisoxazolvl 

^* L* L> bill V \J 1 u rifTh fcl T <A> 


idl • OX 1JJ1 • 


X 


CH 3 


H 


N ( CHi ^ N ( CHi ) 0 


Tal 40R or* Thl 40^ 


X 


CH3 


H 


N ( CH-3CH=CH-> CH-* ) 9 


Tal ACSf, r\r Thl flflfi 


V— X 


f Hi 
v n 3 




OPOf OCH-i ) -> 


Tal iin"7 nr- Thl AH7 
lal . ftU / Or iul.fiu/ 


X 


pHi 
*wti3 


H 


OPO ( OCHoCH-j \ 0 


Tal AC\Q /-\*r~ Thl 400 
Idl . 4UO Or 1DI.1UO 


Pi 

v-» X 




H 


OPOf N f CH-4 ^ 0 ^ -> 


Tal /IHQ nr Thl 40Q 
lal . Or ±L>±m L k\Jy 


v— x 






OPOf OC«H«; ^ -> 


t -a 1 /» 1 A /-M- Thl 410 
lal*41U Or 1D1 . 4 1U 


PI 






OPOf CHi ^ 0 


-r--*1 All ^\ -K- tK1 All 

lal .411 or idi. 411 


PI 

1 


pu. 


u 

£1 




Ial.4lz or 1D1.41/ 


P 1 
Ll 


LH3 


£1 


OPO / PcHc * -> 


lal . 4 Ij or idi.41o 


P 1 
LI 


LI13 


u 
fl 


pipq / OPHi ^ 0 


lal. 414 or IDl .414 


P 1 
Cl 


P W~ 


u 
£3 


p)PQ / OPH0PH1 * n 


Ial.415 or IDl .41d 


p 1 
LI 


PW~ 

L£i 3 


U 

£1 


OP f OCHi ^ 0 


Ial.4lo or iDi.4io 


r» 1 
LI 


PU-* 

Lri 3 


u 

£1 


OP / OCH0CH1 \ -> 


lai . 41 / or idi .41 / 


Pi 
LI 


L£l 3 


H 


POf OCH-^ ^ 0 


xai.4io or 101.410 


P 1 
LI 




u 
n 


POf OCH9CH-4 ) 0 


iai.41? or iDi.4ii7 


Pi 
LI 


LI13 


u 

Ll 


PO( CaHr > 9 


iai.4zu or ijdi.4zu 


Pi 
LI 


pu. 


u 


OCH3 


t - i /I "5 1 Thl A O 1 

lai .4^1 or ioi.4zi 


PI 
L 1 


pu, 


H 


OCH2CH3 


lai . 4^z or idi .4zz 


Pi 
LI 


Lil 3 


H 


OCHoC^Ht; 


iai.4zo or 1D1.4ZJ 


Pi 
LI 


pu. 


H 
n 


OCH9 ^ 2-f urvl ) 


T -a 1 A O A r-\*- Thl A *5 A 
Xai.4Z4 Or lD1.4Zf§ 


PI 
LI 


pu. 




OCHo f 3-f urvl ) 


lal «4z3 Or 1D1.4ZD 


Pi 
LI 


pu. 
L£l 3 


u 

£1 


OCOOCH-i 


lal . 4/D Or 1D1.4ZD 


Pi 
LI 


pu. 
L£l 3 


£1 


OCOOCHiCH-i 


t-1 A -> *7 Thl All 

lai . 4z / or idi .4/ / 


Pi 
LI 


pp. 
LI13 


u 

£1 


OCOOCH ^ CHi ^ ■> 


lal ,4zo or 1D1.4ZO 


P 1 
LI 


pu. 
Lri 3 


U 

n 


OCOOCcHr; 


t_ i a *5 q Thl /J *)Q 

lai . 4zy or idi . 


PI 
L 1 


pu, 


u 

Ll 


OCOOC (CHi ) 1 


T a 1 Aid or Thl 4*3.0 

iai • 4 or idi»**ou 


Pi 
v^x 


PH, 


H 


OCSOCfiHq 


T a l >l O 1 Thl A *3 1 

iai . 4 ji or 101.401 


PI 


pu, 


H 

n 


OCSN ( CHi ) 9 


iai . 4 j£ or idi . *i jz 


PI 
I* X 


pu. 


H 


OCON(CH-j)9 


iai .4 or idi .fto j 


Pi 
L 1 


pu. 
v-r n 3 


U 

Cl 


OCOSCH 3 


t 1 yl O/i rt-r- Thl A "X A 

iai . 4 j4 or xoi.ftoft 


Pi 


PHo 




ONf CHt ) 9 


Tal 435 or Ibl.435 


Cl 


CH 3 


H 


O-l -piper idyl 


lal. 436 or Ibl.436 


Cl 


CH 3 


H 


OCOCH 3 


lal. 437 or Ibl.437 


Cl 


CH 3 


H 


OCOCH 2 CH 3 


lal. 438 or Ibl.438 


Cl 


CH 3 


H 


OCOCH(CH 3 ) 2 


lal. 439 or Ibl.439 


Cl 


CH 3 


H 


OCOC(CH 3 ) 3 
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10 



20 



No. 


R 1 




R-* 


55 1 


Ial.440 or Ibl.440 


CX 


CH3 


TT 

n 


UCU ( CW2 ; 6CH3 


lal.441 or Ibl.441 


CI 


CH3 


H 


UL-L> { L»n 2 J 7^*13 


lal.442 or Ibl.442 


CI 


CH 3 


H 


OCO(CH 2 )i 6 CH 3 


lal.443 or Ibl.443 


CI 


CH 3 


H 


OCO(CH 2 )i4CH 3 


lal.444 or Ibl.444 


CI 


CH 3 


H 


OCOCH 2 CH 2 CH=CH 2 


Ial.445 or Ibl.445 


CI 


CH 3 


H 


OCO(CH 2 ) 3 0( 2 , 4-Cl 2 -C 6 H 3 ) 


Ial.446 or Ibl.446 


CI 


CH 3 


H 


0C0CH(CH 3 )0- 
( Cri 3 — ft— \-X— U6H3 ) 


T _ . 1 A A ~1 a. v> ~T~ W 1 A A *7 

Ial.447 or Ibl.447 


CI 


CW3 


TJ 

n 


LJL.vJ(__y lupX opy X 


Ial.448 or Ibl.448 


C-L 


CH3 


n 


L/L-ucyc lupcnuyx 


Ial.449 or Ibl.449 


CX 


CH3 


TJ 

n 


ULUcyc iuncxyi 


Ial.450 or Ibl.450 


CX 


TT 

CH3 


TT 

H 




Ial.451 or Ibl.451 


CX 


CH3 


TT 

n 


ulu ( z -tetranyuroiuryi j 


lal.4bz or 


V- A. 




n 




lal.453 or Ibl.453 


CI 


CH 3 


H 


OCO(2-thienyl) 


lal.454 or Ibl.454 


CI 


CH 3 


H 


OCO(3-pyridyl) 


lal.455 or Ibl.455 


CI 


CH 3 


H 


OS0 2 CH 3 


lal.456 or Ibl.456 


CI 


CH 3 


H 


OS0 2 CH 2 CH 3 



Extraordinary preference is furthermore given to the following 
cyclohexenonequinolinoyl derivatives of the formula I: 

25 

the compounds of the formulae Ia2 and Ib2, in particular the 
compounds Ia2 . 1 to Ia2.456 and the compounds Ib2 . 1 to 
Ib2.456, which differ from the compounds Ial.l to lal.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
30 "5 , 5-dimethyl" . 




the compounds of the formulae Ia3 and Ib3, in particular the 
compounds Ia3.1 to Ia3.456 and the compounds Ib3.1 to 
Ib3.456, which differ from the compounds Ial.l to lal.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is "5-methyl". 




10 

the compounds of the formulae Ia4 and Ib4 , in particular the 
compounds Ia4 . 1 to Ia4.456 and the compounds Ib4 . 1 to 
Ib4.456, which differ from the compounds Ial.l to Ial.456 and 
15 Ibl.l to Ibl.456 f respectively, in that (R 6 )i is 

"4, 4 -dimethyl" . 




the compounds of the formulae Ia5 and Ib5, in particular the 
compounds IaS.l to Ia5-456 and the compounds Ib5 . 1 to 
Ib5.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
"6, 6 -dimethyl". 




Ia5 Ib5 
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the compounds of the formulae Ia6 and Ib6, in particular the 
compounds Ia6.1 to Ia6.456 and the compounds Ib6.1 to 
Ib6.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
5 "4,4,6, 6-tetramethyl-5-oxo" . 




the compounds of the formulae Ia7 and Ib7, in particular the 
compounds Ia7.1 to Ia7.456 and the compounds Ib7 . 1 to 
Ib7.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is "6-methyl" . 




the compounds of the formulae Ia8 and Ib8, in particular the 
compounds Ia8.1 to Ia8.4 56 and the compounds Ib8 . 1 to 
Ib8.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
"5-hydroxy-4 ,4,6, 6-tetramethyl" . 
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The cyclohexenonequinolinoyl derivatives of the formula I can be 
obtained by various routes, for example by the following 
processes : 



A. Preparation of compounds of the formula I where R 5 = halogen 
by reaction of cyclohexanedione derivatives of the formula 
III with halogenating agents: 




III 



Suitable halogenating agents are, for example, phosgene, 
diphosgene, triphosgene, thionyl chloride, oxalyl chloride, 
phosphorus chloride, phosphorus pentachloride, mesyl 
chloride, chloromethylene-N,N-dimethylammonium chloride, 
35 oxalyl bromide, phosphorus oxybromide etc. 

B. Preparation of compounds of the formula I where R 5 = OR 7 , 

OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 or OPSR 8 R 9 by reaction of cyclohexane 
dione derivatives of the formula III with alkylating, 
40 sulfonylating or phosphonylating agents IVa, IVf$, IVy, IV6 or 

IVe. 
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III 



10 



iZ-R 7 (IVa) or 
I^-SO^ 8 (ivp) or 
I^-PR 8 !* 9 (IVy) or 
iZ-POR^ 9 (IV 6) or 
I^-PSR^ 9 (IVe) 



15 



la and/ or lb 
(where R 5 = OR 7 , OS0 2 R 8 , 
OPR 8 R 9 , OPOR 8 R 9 
or OPSR 8 R 9 ) 



20 



L 1 is a nucleophilically replaceable leaving group, such as 
halogen, for example chlorine or bromine, hetaryl, for 
example imidazolyl, carboxylate, for example acetate, or 
sulfonate, for example mesylate or tr if late, etc. 



25 



30 



35 



The compounds of the formula IVa, ivp, IVy, IV6 or IVe can be 
employed directly such as, for example, in the case of the 
carbonyl halides, or generated in situ, for example activated 
carboxylic acids (using carboxylic acid and dicyclohexyl 
carbodiimide, etc. ) . 

Preparation of compounds of the formula I where R 5 = OR 7 , SR 7 , 
POR 8 R 9 , NR 10 R 13 -, ONRHR 12 , N-linked heterocyclyl or 0-(N-linked 
heterocyclyl) by reaction of compounds of the formula I where 
R 5 = halogen, OS0 2 R 8 (la) with compounds of the formula Va, 
VP, Vy, V6, Ve, Vt] or Vd, if appropriate in. the presence of a 
base or with prior formation of salt. 



40 
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la and/or lb + 
where R 5 = halogen, OS0 2 R 8 ) 



10 



HOR 7 (Va) or 
HSR 7 (VP) or 
HPOR 8 R 9 (Vy) or 
HNR 10 R 11 (V6) or 
HONR 11 R 12 (Ve ) or 
H(N-linked 

he ter ocyc ly 1 ) ( Vt] ) or 

H(ON-linked 
heterocycly 1 ) ( VO) 



15 



20 



la and/or lb 

(where R 5 = OR 7 , SR 7 , 

POR 8 R 9 , NR^R 11 , 

ONR lx R 12 , 
N-linked 
heterocyclyl or 
ON-linked 
heterocyclyl ) 



D. Preparation of compounds of the formula I where R 5 = SOR 8 , 

S0 2 R 8 by reaction of compounds of the formula I where R 5 = SR 8 
with an oxidizing agent. 

25 

la and/or lb oxidizing agent la and/or lb 

(where R 5 = SR 8 ) "(where R 5 = SOR 8 or S0 2 R 8 ) 

30 

Suitable oxidizing agents are, for example, 

m-chloroperbenzoic acid, peroxy acetic acid, trif luoroperoxy 
acetic acid, hydrogen peroxide, if appropriate in the 
presence of a catalyst such as tungstate . 

35 

The following conditions apply to the abovementioned reactions: 

The starting materials are generally employed in equimolar 
amounts. However, it will also be advantageous to employ an 
40 excess of one or the other component. 



If appropriate, it may be advantageous to carry out the reactions 
in the presence of a base. Here, the starting materials and the 
base are advantageously employed in equimolar amounts. An excess 
45 of base, for example 1.5 to 3 molar equivalents, based on la 
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and/or lb (where R 5 = halogen or OS0 2 R 8 ) or III may in certain 
cases be advantageous. 

Suitable bases are tertiary alkyl amines, such as triethylamine , 
5 aromatic amines, such as pyridine, alkali metal carbonates, for 
example sodium carbonate or potassium carbonate, alkali metal 
bicarbonates, such as sodium bicarbonate and potassium 
bicarbonate, alkali metal alkoxides, such as sodium methoxide, 
sodium ethoxide, potassium tert-butoxide or alkali metal 
10 hydrides, for example sodium hydride. Preference is given to 
using triethylamine or pyridine. 



15 



20 



Suitable solvents are, for example, chlorinated hydrocarbons, 
such as methylene chloride or 1,2— dichloroethane, aromatic 
hydrocarbons, for example toluene, xylene or chlorobenzene, 
ethers, such as diethyl ether, methyl— tert— butyl ether, 
tetrahydrofuran or dioxane, polar aprotic solvents, such as 
acetonitrile, dimethyl formamide or dimethyl sulfoxide, or 
esters, such as ethyl acetate, or mixtures of these. 

The reaction temperature is generally in the range of from 0°C to 
the boiling point of the reaction mixture. 

25 Work-up to give the product can be carried out in a manner known 
per se . 

Depending on the reaction conditions, the compounds la, lb or 
mixtures of these can be formed. The latter can be separated by 
classical separation methods, such as, for example, 
crystallization, chromatography, etc . 



30 



35 



The cyclohexanedione derivatives of the formula III are known or 
can be prepared by processes known per se (for example DE-A 19 
532 311), for example by reacting cyclohexanones of the formula 
VI with an activated benzoic acid Vila or a benzoic acid Vllb, 
which is preferably activated in situ, to give the acylation 
product which is subsequently rearranged. 



40 
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R 3 




III 



30 L 2 is a nucleophilically replaceable leaving group, such as 

halogen, for example bromine or chlorine, hetaryl, for example 
imidazolyl or pyridyl, carboxylate, for example acetate or 
trif luoroacetate , etc . 

35 The activated benzoic acid Vila can be employed directly, such as 
in the case of the benzoyl halides, or be generated in situ, for 
example using dicyclohexyl carbodiimide, 
triphenylphosphine/azodicarboxylic ester , 2— pyridine 
disulf ide/triphenyl phosphine, carbonyldiimidazole , etc. 

40 

If appropriate, it may be advantageous to carry out the acylation 
reaction in the presence of a base. Here, the starting materials 
and the auxiliary base are advantageously employed in equimolar 
amounts. A slight excess of the auxiliary base, for exampl from 
45 1.2 to 1.5 molar equivalents, based on VII, may be advantageous 
in certain cases. 
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Suitable auxiliary bases are tertiary alkyl amines, pyridine or 
alkali metal carbonates. Suitable solvents are, for example, 
chlorinated hydrocarbons, such as methylene chloride or 
1,2-dichloroethane, aromatic hydrocarbons, such as toluene, 
5 xylene or chlorobenzene , ethers, such as diethyl ether, methyl 
tert-butyl ether, tetrahydrof uran or dioxane, polar aprotic 
solvents, such as acetonitrile, dimethylf ormamide or dimethyl 
sulfoxide, or esters, such as ethyl acetate, or mixtures of 
these. 

0 

If the activated carboxylic acid component employed is a benzoyl 
halide, it may be advantageous to cool the reaction mixture to 
0— 10°C on addition of this reaction partner. The mixture is 
subsequently stirred at 20 — 100°C, preferably at 25 — 50°C, until 

5 the reaction is complete. Work-up is carried out in a customary 
manner, for example the reaction mixture is poured into water and 
the product of value is extracted. Solvents which are suitable 
for this purpose are, in particular, methylene chloride, diethyl 
ether and ethyl acetate. The organic phase is dried and the 

0 solvent is removed, after which the crude ester can be employed 
without any further purification for the rearrangement. 



The rearrangement of the esters to the compounds of the formula 
III is advantageously carried out at 20 - 100°C in a solvent and 
in the presence of a base and, if appropriate, with the aid of a 
cyano compound as catalyst. 



Suitable solvents are, for example, acetonitrile, methylene 
3 0 chloride, 1 , 2-dichloroethane , dioxane, ethyl acetate, toluene or 
mixtures of these. Preferred solvents are acetonitrile and 
dioxane . 



Suitable bases are tertiary amines, such as triethylamine, 
35 aromatic amines, such as pyridine, or alkali metal carbonates, 
such as sodium carbonate or potassium carbonate, which are 
preferably employed in an equimolar amount, or up to a four-fold 
excess, based on the ester. Preference is given to using 
triethylamine or alkali metal carbonate, preferably in twice the 
40 equimolar amount, based on the ester. 

Suitable cyano compounds are inorganic cyanides, such as sodium 
cyanide or potassium cyanide, and organic cyano compounds, such 
as acetone cyanohydrin or trimethylsilyl cyanide. They are 
45 employed in an amount from 1 to 50 mol percent, based on the 
ester. Preference is given to using acetone cyanohydrin or 
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trimethylsilyl cyanide, for example in an amount from 5 to 15, 
preferably 10, mol percent, based on the ester. 

Work-up can be carried out in a manner known per se. For example, 
5 the reaction mixture is acidified with dilute mineral acid, such 
as 5% strength hydrochloric acid, or sulfuric acid, and extracted 
with an organic solvent, for example methylene chloride or ethyl 
acetate. The organic extract can be extracted with 5—10% strength 
alkali metal carbonate solution, for example sodium carbonate or 
*0 potassium carbonate solution. The aqueous phase is acidified and 
the resulting precipitate is filtered off with suction and/or 
extracted with methylene chloride or ethyl acetate, dried and 
concentrated . 



15 



20 



The benzoyl halides of the formula Vila (where L 2 = CI, Br) can be 
prepared in a manner known per se by reaction of the benzoic 
acids of the formula Vllb with halogenating agents, such as 
thionyl chloride, thionyl bromide, phosgene, diphosgene, 
triphosgene, oxalyl chloride, oxalyl bromide. 



The benzoic acids of the formula VI lb can be prepared in a known 
manner from the corresponding esters by acidic or basic 
hydrolysis. The latter are known from the literature or can be 
25 prepared in a manner known per se. 

8-Dif luoromethyl-5-alkoxycarbonyl-quinolines can be obtained from 
the corresponding 8-aldehyde derivatives by f luorination. A 
suitable fluorinating agent is, inter alia, DAST. The formyl 
30 quinoline is obtained by oxidation of the corresponding 
bromomethyl quinoline . 



Furthermore, it is possible to obtain 

8-dif luoromethoxy-5-alkoxycarbonyl-quinolines from the 
corresponding 8-hydroxy derivatives by reaction with 
chlorodif luoromethane . This reaction is preferably carried out in 
the presence of a base, such as potassium hydroxide or sodium 
hydroxide, in an aprotic solvent. The 

8-hydroxy-5-alkoxycarbonylquinolines are obtained from 
8-hydroxy-5-hydroxycarbonyl-quinoline by esterif ication reactions 
which are known per se. 
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Preparation examples: 

2- [ ( 8-Chloroquinolin-5-yl ) carbonyl ] -l-chloro-4 ,4,6, 6-tetramethyl- 
cyclohex-l-ene-3 , 5-dione (Compound 2.22) and 

5 

2- [ ( 8-chloroquinolin-5-yl ) chloromethylidene ] -4 , 4 , 6 , 6-tetramethyl- 
cyclohexane-1, 3,5-trione (Compound 3.1) 

4.0 g (10.8 mmol) of 2-( 8-chloroquinolin-5-yl )carbonyl-4 , 4 , 6 , 6- 
10 tetramethylcyclohexane-1, 3, 5-trione were dissolved in 40 ml of 
dichloromethane , and 4.1 g (32.4 mmol) of oxalyl chloride and 
1.5 ml of dimethyl formamide were added. The mixture was stirred 
at 25°C for 1.5 hours, after which the solvent was removed. This 
gave 3.9 g of colorless crystals. Silica gel chromatography 
15 (mobile phase: toluene/methyl-tert-butyl ether) gave: 

2- [ ( 8-chloroquinolin-5-yl ) carbonyl ] -l-chloro-4 ,4,6, 6-tetra- 
methylcyclohex-l-ene-3, 5-dione: Yield 0.65 g (colorless 
crystals); m.p. : 180°C; 

2- [ ( 8-chloroquinolin-5-yl ) chloromethylidene-4 ,4,6, 6-tetramethyl- 
20 cyclohexane-1, 3,5-trione: Yield: 0.35 g (colorless crystals); 
m.p.: 156°C. 

2- [ ( 8-Chloroquinolin-5-yl ) -1- ( 4 ' -oxo-1 ' , 4 ' -dihydropyrid-1 ' -yl ) - 
4,4, 6, 6-tetramethyl-cyclohex-l-ene-3, 5-dione (Compound 2.46) and 

2 5 

2- [ ( 8-chloroquinolin-5-yl ) - ( 4 ' -oxo-1 ' , 4 ' -dihydropyrid-1 ' -yl ) - 
methylidene ] -4 , 4 , 6 , 6-tetramethyl-cyclohexane-l , 3 , 5-trione 
( Compound 3.5) 

30 i.o g (2.6 mmol) of a mixture of the compounds 2.22 and 3.1 was 
dissolved in 25 ml of methylene chloride, 0.82 g (8.7 mmol) of 
4-hydroxypyridine were added and the mixture was stirred at 40°C 
for 8 hours. Insoluble components were subsequently filtered off, 
the solvent was removed and the residue was chromatographed over 

35 silica gel (mobile phase: methylene chloride/methanol) . This 
gave: 2-[ (8-chloroquinolin-5-yl)-4 '-oxo-1 ' , 4 ' -dihydropyridin- 
1 ' -yl ) methy lidene-4 ,4,6, 6-tetramethy Icyclohexane- 1 , 3 , 5-trione : 
Yield 0.40 g (colorless oil); 

2- [ ( 8-chloroquinolin-5-yl ) carbonyl ] -1- ( 4 ' -oxo-1 ' , 4 ' -dihydro- 
40 pyrid-1 ' -yl ) -4 , 4 , 6 , 6-tetramethy lcyclohex-l-ene-3 , 5-dione : Yield 
0.25 g (colorless crystals); m.p. > 210°C. 

2- ( 8-f luoroquinolin-5-yl ) carbonyl-1 , 5-di ( ethoxycarbonyloxy ) - 
4,4,6, 6-tetramethyl-cyclohex-l-ene-3 , 5-dione (Compound 3.20) 
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0.12 g (4 mmol) of sodium hydride was dissolved in 10 ml of 
tetrahydrof uran, 0.36 g (1 mmol) of 

2-[ ( 8- f luoroquinolin-5-yl ) carbonyl ] -4 , 4 , 6 , 6-tetramethyl-l- 
hydroxy-cyclohexane-3 , 5-dione in 5 ml of tetrahydrof uran was 
5 added dropwise at room temperature and the mixture was stirred at 
40°C for 1 hour. At room temperature, 0.43 g (4 mmol) of ethyl 
chloroformate were subsequently added dropwise, and the mixture 
was heated under reflux for 3 hours. After cooling, water was 
added and the mixture was extracted with ethyl acetate, the 
10 organic phase was washed with 2% strength potassium carbonate 
solution and water and dried and the solvent was removed. This 
gave 0.45 g of a colorless oil). 



2- [ ( 8-Chloroquinolin-5-yl ) carbonyl ] -1- [ ( dimethylamino ) carbonyl - 
* 5 thio ] -4 , 4 , 6 , 6-tetramethyl-cyclo-hex-l-ene-3 , 5-dione ( Compound 
2.45) and 

2-{ ( 8-chloroquinolin-5-yl ) - [ ( dimethylamino ) carbonylthio ] - 
methylidene}-4 ,4,6, 6-tetramethylcyclohexane-l , 3 , 5-trione 
(Compound 3.4) 



20 



25 



30 



35 



0.50 g (1.3 mmol) of 2-[ ( 8-chloroquinolin-5-yl) carbonyl ]- 
4,4,6,6-tetramethyl-cyclohexane-l,3,5-trione was dissolved in 
15 ml of tetrahydrof uran, 0.52 g (5.2 mmol) of triethylamine was 
added and 0.32 g (2.6 mmol) of dimethylaminothiocarbonyl chloride 
in 5 ml of tetrahydrof uran was added dropwise. The mixture was 
stirred at room temperature for 30 hours, the solvent was 
removed, and the residue was taken up in the ethyl acetate, 
washed with 5% strength potassium carbonate solution and water, 
dried, concentrated and chromatographed over silica gel using 
cyclohexane/ethyl acetate . This gave 

2- [ ( 8-chloroquinolin-5-yl ) carbonyl ]-!-[( dimethylamino ) carbonyl- 
thio ] -4 , 4 , 6 , 6-tetramethyl-cyclohex-l-ene-3 , 5-dione : Yield 0.5 g 
(colorless crystals); m.p. 138°C; 

2-{ ( 8-chloroquinolin-5-yl) -[ ( dimethylamino )carbonyl-thio]methyl-i 
dene} -4 ,4,6, 6-tetramethylcyclohexane-l , 3 , 5-trione : Yield: 0.2 g 
( colorless crystals ) m.p. 7 5°C . 



2- [ ( 8-dif luoromethylquinolin-5-yl ) carbonyl ] -l-chloro-4 ,4,6,6- 
40 tetramethyl-cyclohex-l-ene-3, 5-dione (Compound 2.31) 



Step a) Methyl 8-f ormyl-5-quinolinecarboxylate 



28.8 g (103 mmol) of 8-(bromomethyl)-5-quinolinecarboxylate were 
dissolved in 200 ml of acetonitrile, 36.1 g (309 mmol) of 
N-methylmorpholine N-oxide were added, the mixture was stirred at 
25°C for 7 hours and the solvent was then removed. Silica gel 
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chromatography (mobile phase: cyclohexane/ethyl acetate) gave 
12.0 g of methyl 8-f ormyl-5-quinolinecarboxylate (colorless 
crystals), m.p.: 128°C. 

5 Step b) 8-dif luoromethyl-5-quinolinecarboxylate 

0.5 g (2.3 mmol) of methyl 8-f ormyl-5-quinolinecarboxylate was 
dissolved in 50 ml of dichloroethane and, at -20°C, 1.1 g 
(6.8 mmol) of diethylaminosulf ur trifluoride (DAST) were added 
dropwise. The mixture was stirred at -20°C for 30 min and then 
warmed to 25°C, and 50 ml of water were added dropwise. The 
aqueous phase was extracted with methylene chloride, the combined 
organic phases were washed with sodium bicarbonate solution and 
dried and the solvent was removed. Yield: 0.7 g of colorless 
crystals; 

ifi-NMR (Sin ppm, d 6 -DMSO) : 9.28 (d,lH); 9.04 (s, 1H) ; 8.36 (d, 
1H); 8.11 (d, 1H); 7.90 (t, 1H) ; 7.80 (brd s, 1H) ; 3.96 (s,3H). 

20 Step c) 8-dif luoromethyl-5-quinolinecarboxylic acid 

0.5 g (2.0 mmol) of methyl 8-dif luoromethyl-5-quinoline- 
carboxylate was dissolved in 5 ml of ethanol, 0.43 g (10.5 mmol) 
of sodium hydroxide and 1 ml of water were added, and the mixture 

25 was stirred at 25°C for 20 hours. The solvents were subsequently 
removed, the residue was taken up in water, washed twice with 
methylene chloride and adjusted to pH 1 using 10 N hydrochloric 
acid, and the precipitate was filtered off with suction. Drying 
gave 0.5 g of 8-dif luoromethyl-5-quinolinecarboxylic acid 

30 (colorless crystals); 

!H-NMR (6inppm, d 6 -DMSO) : 9.35 (d,lH); 9.04 (s, 1H); 8.38 (d, 
1H); 8.10 (d, 1H); 7.92 (t, 1H) ; 7.78 (brd s, 1H) . 



35 



Step d ) 2- [ ( 8-dif luoromethylquinolin-5-yl ) carbonyl ] -4 , 4 , 6 , 6- 
tetramethylcyclohexane-1 , 3 , 5-trione 



0.26 g (1.4 mmol) of 2 , 2 , 4 , 4-tetramethylcyclohexane-l , 3 , 5-trione 
was dissolved in 10 ml of acetonitrile , 0.34 g (1.4 mmol) of 

40 8-dif luoromethyl-5-quinolinecarboxylic acid and 0.38 g (1.9 mmol) 
of dicyclohexylcarbodiimide were added and the mixture was 
stirred at 25°C for 17 hours. 0.57 g (5.6 mmol) of triethylamine 
and 5 drops of trimethylsilyl cyanide were then added to the 
suspension, and stirring was continued at 25°C for a further 25 

45 hours. 50 ml of 5% strength potassium carbonate solution were 
subsequently added, the mixture was filtered, the filtrate was 
washed with methyl tert-butyl ether, the aqueous phase was 
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adjusted to pH 2 using concentrated hydrochloric acid and the 
precipitate was filtered off, washed with water and dried. Yield: 
0.25 g (colorless crystals); 

1 H-NMR (6in ppm, CDC1 3 ): 17.5 (s,lH); 9.02 <q, 1H) ; 8.24 <d, 1H) ; 
5 8.06 (d, 1H); 7.82 (t, 1H); 7.50 (m, 2H) ; 1.60 (s,6H); 1.36 (s f 
6H) . 

Step e) 2-[ (8-Dif luoromethylquinolin-5-yl )carbonyl ] -1-chloro- 

4,4,6, 6-tetramethyl-cyclohex-l-ene-3 , 5-dione (Compound 
10 2.31) 

0.25 g (0.65 mmol) of 2-(8-dif luoromethylquinolin-5-yl)carbonyl- 
4,4,6,6-tetramethyl-cyclohexane-l,3,5-trione was dissolved in 
15 ml of dichloromethane and 0.25 g (1.95 mmol) of oxalyl 
chloride and 7 drops of dimethyl formamide were added. The mixture 
was stirred at 25°C for 17 hours, after which the solvent was 
removed. This gave 0.2 g of colorless crystals. 

20 Preparation of the precursor 2-[ (8-dif luoromethoxyquinolin-5- 
yl ) carbonyl ] -4 , 4 , 6 , 6-tetramethylcyclohexane-l , 3 , 5-trione 

Step a) Methyl 8-hydroxy-5-quinolincarboxylate 

25 16.25 g (86 mmol) of 8-hydroxy-5-quinolinecarboxylic acid were 
dissolved in 70 ml of methanol, 3 ml of concentrated sulfuric 
acid were added and the mixture was heated under reflux for 25 
hours. The solvent was then removed and the residue was taken up 
in ice-water, adjusted to a pH of 8 using sodium carbonate 

30 solution and filtered hot. The residue was extracted with 
methyl-tert -butyl ether for 7 hours on a jacketed Soxhlet 
extractor, and the solvent was subsequently removed from the 
extract. This gave 6.8 g of a brown powder; 

iH-NMR (6 in ppm, d 6 -DMSO) : 9.38 (d, 1H) ; 8.90 (d, 1H); 8.26 (d, 
35 1H); 7.71 (dd, 1H) ; 7.15 (d, 1H); 3.93 (s, 3H) . 

Step b) Methyl 8-dif luoromethoxy-5-quinolinecarboxylate 

40 1 -° 9 ( 5 -° mmol) of methyl 8-hydroxy-5-quinolinecarboxylate was 
dissolved in 20 ml of dimethyl formamide, 0.76 g (5.5 mmol) of 
potassium carbonate was added and 14 g of chlorodif luoromethane 
were introduced at 40°C over a period of 2 hours. Solid components 
were then filtered off, the solvent was removed and the residue 

45 was washed with water and dried. This gave 0.75 g of a brown 
powder; 
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75 

iH-NMR (6 in ppm, CDCI3 ) : 9.45 (d,lH); 9.00 (d, 1H); 8.30 (d, 1H); 
7.61 (dd, 1H); 7.49 (d, 1H); 7.18 <t, 1H) ; 3.99 (s, 3H) . 

Step c) 8-dif luoromethoxy-5-quinolinecarboxylic acid 

0.7 g (2.8 mmol) of methyl 8-dif luoromethoxy-5-quinoline- 
carboxylate was suspended in 15 ml of water and 0.4 g (10 mmol) 
of sodium hydroxide was added. The mixture was stirred at 25°C for 
20 hours and then filtered off, and the filtrate was washed with 
methyl tert-butyl ether. The aqueous phase was adjusted to pH 3 
using concentrated hydrochloric acid and filtered off, and the 
residue was dried. This gave 0.45 g of a colorless powder; 
iH-NMR (6 in ppm, d 6 -DMSO) : 13.5 (br, 1H); 9.39 (d, 1H); 9.03 (d, 
1H); 8.32 (d, 1H); 7.78 (dd, 1H); 7.62 (d, 1H); 7.60 (t, 1H). 

Step d ) 2- [ ( 8-dif luoromethoxyquinolin-5-yl ) carbonyl ] -4 , 4 , 6 , 6- 
tetramethylcyclohexane-1 , 3 , 5-trione 

20 0.4 g (1.7 mmol) of 8-dif luoromethoxy-5-quinolinecarboxylic acid 
was dissolved in 2 0 ml of acetonitrile, 0.4 g (1.9 mmol) of 
N,N-dicyclohexylcarbodiimide and 0.3 g (1.7 mmol) of 
2,2,4,4-tetramethylcyclohexane-l,3,5-trione were added and the 
mixture was stirring at 25°C for 20 hours. 0.4 g (4.0 mmol) of 

25 triethylamine and 2 drops of trimethylsilyl cyanide were then 
added, and stirring was continued at 30-35°C for a further 3 
hours. The precipitate was filtered off, and the filtrate was 
concentrated, 20 ml of 5% strength potassium carbonate solution 
were added and the mixture was washed with methyl tert-butyl 

30 ether. The aqueous phase was subsequently adjusted to pH 3 using 
concentrated hydrochloric acid and extracted with ethyl acetate. 
The solvent was removed and the residue was chromatographed over 
silica gel (mobile phase: methylene chloride /methanol ) . This gave 
0.2 g of a colorless powder; 

35 iH-NMR (6in ppm, CDCI3 ) : 16.5 (br, 1H); 9.02 (d, 1H); 8.30 (d, 

1H); 7.51 (m, 2H); 7.21 (d, 1H); 7.17 (t, 1H); 1.60 (s, 6H); 1.35 
(s, 6H). 



40 



In addition to the cyclohexenone quinolinoyl derivatives of the 
formula I described above, further derivatives which were 
prepared or are preparable in a similar manner or in a manner 
known per se are listed in Tables 2 and 3: 
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The compounds of the formula I and their agriculturally useful 
salts are suitable, both in the form of isomer mixtures and in 
the form of the pure isomers, as herbicides. The herbicidal 
5 compositions comprising compounds of the formula I control 

vegetation on non-crop areas very efficiently, especially at high 
rates of application. They act against broad-leaved weeds and 
harmful grasses in crops such as wheat, rice, maize, soya and 
cotton without causing any significant damage to the crop plants. 
10 This effect is mainly observed at low rates of application. 

Depending on the application method used, the compounds of the 
formula I, or the compositions comprising them, can additionally 
be employed in a further number of crop plants for eliminating 
15 undesirable plants. Examples of suitable crops are the following: 

Allium cepa, Ananas comosus, Arachis hypogaea, Asparagus 
officinalis, Beta vulgaris spec, altissima, Beta vulgaris spec, 
rapa, Brassica napus var. napus, Brassica napus var. 

20 napobrassica, Brassica rapa var. silvestris, Camellia sinensis, 
Carthamus tinctorius, Carya illinoinensis , Citrus limon, Citrus 
sinensis, Coffea arabica (Coffea canephora, Coffea liberica), 
Cucumis sativus, Cynodon dactylon, Daucus carota, Elaeis 
guineensis, Fragaria vesca, Glycine max, Gossypium hirsutum, 

25 (Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium) , 
Helianthus annuus, Hevea brasiliensis , Hordeum vulgare, Humulus 
lupulus, Ipomoea batatas, Juglans regia, Lens culinaris, Linum 
usitatissimum, Lycopersicon lycopersicum, Malus spec, Manihot 
esculenta, Medicago sativa, Musa spec, Nicotiana tabacum 

30 (N.rustica), Olea europaea, Oryza sativa, Phaseolus lunatus, 
Phaseolus vulgaris, Picea abies, Pinus spec, Pisum sativum, 
Prunus avium, Prunus persica, Pyrus communis, Ribes sylvestre, 
Ricinus communis, Saccharum officinarum, Secale cereale, Solanum 
tuberosum, Sorghum bicolor (s. vulgare), Theobfoma cacao, 

35 Trifolium pratense, Triticum aestivum, Triticum durum, Vicia 
faba, Vitis vinifera and Zea mays. 

In addition, the compounds of the formula I may also be used in 
crops which tolerate the action of herbicides owing to breeding, 
40 including genetic engineering methods. 

The compounds of the formula I, or the herbicidal compositions 
comprising them, can be used for example in the form of 
ready-to-spray aqueous solutions, powders, suspensions, also 
45 highly-concentrated aqueous, oily or other suspensions or 

dispersions, emulsions, oil dispersions, pastes, dusts, materials 
for broadcasting or granules, by means of spraying, atomizing, 
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dusting, broadcasting or watering. The use forms depend on the 
intended aims; in any case, they should guarantee a very fine 
distribution of the active compounds according to the invention. 

5 The herbicidal compositions comprise a herbicidally effective 
amount of at least one compound of the formula I or of an 
agriculturally useful salt of I, and auxiliaries which are 
customary for the formulation of crop protection agents. 

10 Essentially, suitable inert auxiliaries include: 

mineral oil fractions of medium to high boiling point, such as 
kerosene and diesel oil, furthermore coal tar oils and oils of 
vegetable or animal origin, aliphatic, cyclic and aromatic 
hydrocarbons, e.g. paraffin, tetrahydronaphthalene, alkylated 

15 naphthalenes and their derivatives, alkylated benzenes and their 
derivatives, alcohols such as methanol, ethanol, propanol, 
butanol and cyclohexanol, ketones such as cyclohexanone, or 
strongly polar solvents, e.g. amines such as N-methylpyrrolidone, 
and water. 

20 

Aqueous use forms can be prepared from emulsion concentrates, 
suspensions, pastes, wettable powders or water-dispersible 
granules by adding water. To prepare emulsions, pastes or oil 
dispersions, the cyclohexenonequinolinoyl derivatives of the 

25 formula I, either as such or dissolved in an oil or solvent, can 
be homogenized in water by means of a wetting agent, tackifier, 
dispersant or emulsifier. Alternatively, it is possible to 
prepare concentrates comprising active substance, wetting agent, 
tackifier, dispersant or emulsifier and, if desired, solvent or 

30 oil, which are suitable for dilution with water. 

Suitable surfactants are the alkali metal salts, alkaline earth 
metal salts and ammonium salts of aromatic sulfonic acids, e.g. 
ligno-, phenol-, naphthalene- and dibutylnaphthalenesulf onic 

35 acid, and of fatty acids, alkyl- and alkylarylsulf onates , alkyl 
sulfates, lauryl ether sulfates and fatty alcohol sulfates, and 
salts of sulfated hexa-, hepta- and octadecanols , and also of 
fatty alcohol glycol ethers, condensates of sulfonated 
naphthalene and its derivatives with formaldehyde, condensates of 

40 naphthalene, or of the naphthalenesulf onic acids with phenol and 
formaldehyde, polyoxyethylene octylphenol ether, ethoxylated 
isooctyl-, octyl- or nonylphenol, alkylphenyl or tributylphenyl 
polyglycol ether, alkylaryl polyether alcohols, isotridecyl 
alcohol, fatty alcohol/ethylene oxide condensates, ethoxylated 

45 castor oil, polyoxyethylene alkyl ethers or polyoxypropylene 
alkyl ethers, lauryl alcohol polyglycol ether acetate, sorbitol 
esters, lignin-sulf ite waste liquors or methylcellulose . 
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Powders, materials for broadcasting and dusts can be prepared by 
mixing or grinding the active substances together with a solid 
carrier . 

5 Granules, e.g. coated granules, impregnated granules and 
homogeneous granules, can be prepared by binding the active 
compounds to solid carriers. Solid carriers are mineral earths, 
such as silicas, silica gels, silicates, talc, kaolin, limestone, 
lime, chalk, bole, loess, clay, dolomite, diatomaceous earth, 
10 calcium sulfate, magnesium sulfate, magnesium oxide, ground 
synthetic materials, fertilizers such as ammonium sulfate, 
ammonium phosphate and ammonium nitrate, ureas, and products of 
vegetable origin, such as cereal meal, tree bark meal, wood meal 
and nutshell meal, cellulose powders, or other solid carriers. 

15 

The concentrations of the compounds of the formula I in the 
ready-to-use preparations can be varied within wide ranges . In 
general, the formulations comprise from about 0.001 to 98% by 
weight, preferably 0.01 to 95% by weight of at least one active 
20 compound. The active compounds are employed in a purity of from 
90% to 100%, preferably 95% to 100% (according to the NMR 
spectrum) . 

The following formulation examples illustrate the production of 
25 such preparations: 

I. 20 parts by weight of the compound No. 2.2 are dissolved in 
a mixture composed of 80 parts by weight of alkylated 
benzene, 10 parts by weight of the adduct of 8 to 10 mol of 

30 ethylene oxide to 1 mol of oleic acid N-monoethanolamide , 5 

parts by weight of calcium dodecylbenzenesulf onate and 5 
parts by weight of the adduct of 40 mol of ethylene oxide 
to 1 mol of castor oil. Pouring the solution into 100,000 
parts by weight of water and finely distributing it therein 

35 gives an aqueous dispersion which comprises 0.02% by weight 

of the active compound. 

II. 20 parts by weight of the compound No. 2.4 are dissolved in 
a mixture composed of 40 parts by weight of cyclohexanone , 

40 30 parts by weight of isobutanol, 20 parts by weight of the 

adduct of 7 mol of ethylene oxide to 1 mol of 
isooctylphenol and 10 parts by weight of the adduct of 
40 mol of ethylene oxide to 1 mol of castor oil. Pouring 
the solution into 100,000 parts by weight of water and 

45 finely distributing it therein gives an aqueous dispersion 

which comprises 0.02% by weight of the active compound. 
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III. 20 parts by weight of the compound No. 2.16 are dissolved 
in a mixture composed of 25 parts by weight of 
cyclohexanone, 65 parts by weight of a mineral oil fraction 
of boiling point 210 to 280°C and 10 parts by weight of the 

5 adduct of 40 mol of ethylene oxide to 1 mol of castor oil. 

Pouring the solution into 100,000 parts by weight of water 
and finely distributing it therein gives an aqueous 
dispersion which comprises 0.02% by weight of the active 
compound. 

0 

IV. 20 parts by weight of the compound No. 2.18 are mixed 
thoroughly with 3 parts by weight of sodium 
diisobutylnaphthalenesulfonate, 17 parts by weight of the 
sodium salt of a lignosulf onic acid from a sulfite waste 

5 liquor and 60 parts by weight of pulverulent silica gel, 

and the mixture is ground in a hammer mill. Finely 
distributing the mixture in 20,000 parts by weight of water 
gives a spray mixture which comprises 0.1% by weight of the 
active compound. 

0 

V. 3 parts by weight of the compound No. 2.22 are mixed with 
97 parts by weight of finely divided kaolin. This gives a 
dust which comprises 3% by weight of the active compound. 

5 VI. 20 parts by weight of the compound No. 2.46 are mixed 

intimately with 2 parts by weight of the calcium salt of 
dodecylbenzenesulfonate, 8 parts by weight of fatty alcohol 
polyglycol ether, 2 parts by weight of the sodium salt of a 
phenol/urea/formaldehyde condensate and 68 parts by weight 

0 of a paraffinic mineral oil. This gives a stable oily 

dispersion. 

VII. 1 part by weight of the compound No. 3.1 is dissolved in a 
mixture composed of 70 parts by weight of cyclohexanone, 20 

5 parts by weight of ethoxylated isooctylphenol and 10 parts 

by weight of ethoxylated castor oil. This gives a stable 
emulsion concentrate . 

VIII. 1 part by weight of the compound No. 3.4 is dissolved in a 
0 mixture composed of 80 parts by weight of cyclohexanone and 

20 parts by weight of Wettol® EM 31 (nonionic emulsifier 
based on ethoxylated castor oil). This gives a stable 
emulsion concentrate. 

5 The compounds of the formula I or the herbicidal compositions can 
be applied pre- or post-emergence. If the active compounds are 
less well tolerated by certain crop plants, application 
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techniques may be used in which the herbicidal compositions are 
sprayed, with the aid of the spraying equipment, in such a way 
that they come into contact as little as possible, if at all, 
with the leaves of the sensitive crop plants, while the active 
5 compounds reach the leaves of undesirable plants growing 

underneath, or the bare soil surface (post-directed, lay-by) . 

The application rates of the compound of the formula I are from 
0.001 to 3.0, preferably 0.01 to 1.0 kg/ha of active substance 
10 (a.s.), depending on the control target, the season, the target 
plants and the growth stage. 

To widen the activity spectrum and to achieve synergistic 
effects, the cyclohexenonequinolinoyl derivatives of the formula 

15 I may be mixed with a large number of representatives of other 
herbicidal or growth-regulating active compound groups and then 
applied concomitantly. Suitable components for mixtures are, for 
example , 1,2 , 4-thiadiazoles , 1,3, 4-thiadiazoles , amides , 
aminophosphoric acid and its derivatives, aminotriazoles , 

20 anilides, (het ) aryloxyalkanoic acids and their derivatives, 
benzoic acid and its derivatives, benzothiadiazinones , 
2-aroyl-l,3-cyclohexanediones, hetaryl aryl ketones, 
benzylisoxazolidinones, meta-CF 3 -phenyl derivatives, carbamates, 
quinolinecarboxylic acid and its derivatives, chloroacetanilides , 

25 cyclohexenone oxime ether derivatives, diazines, 

dichloropropionic acid and its derivatives, dihydrobenzof urans, 
dihydrofuran- 3-ones, dinitroanilines, dinitrophenols, diphenyl 
ethers, dipyridyls, halocarboxylic acids and their derivatives, 
ureas, 3-phenyluracils , imidazoles, imidazolinones , N-phenyl- 

30 3,4,5,6-tetrahydrophthalimides, oxadiazoles, oxiranes, phenols, 
aryloxy- and hetaryloxyphenoxypropionic esters, phenylacetic acid 
and its derivatives, phenylpropionic acid and its derivatives, 
pyrazoles, phenylpyrazoles , pyridazines, pyridinecarboxylic acid 
and its derivatives, pyrimidyl ethers, sulf onamides , 

35 sulfonylureas, triazines, triazinones, triazolinones , 
triazolecarboxamides and uracils. 

It may furthermore be advantageous to apply the compounds of the 
formula I, alone or else concomitantly in combination with other 

40 herbicides, in the form of a mixture with other crop protection 
agents, for example together with agents for controlling pests or 
phytopathogenic fungi or bacteria. Also of interest is the 
miscibility with mineral salt solutions, which are employed for 
treating nutritional and trace element deficiencies. 

45 Non-phytotoxic oils and oil concentrates may also be added. 
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Use Examples 

The herbicidal activity of the cyclohexenonequinolinoyl 
derivatives of the formula I was demonstrated by the following 
5 greenhouse experiments: 

The culture containers used were plastic pots containing loamy 
sand with approximately 3.0% of humus as the substrate. The seeds 
of the test plants were sown separately for each species. 

10 

For the pre-emergence treatment, the active compounds, which had 
been suspended or emulsified in water, were applied directly 
after sowing by means of finely distributing nozzles. The 
containers were irrigated gently to promote germination and 
15 growth and subsequently covered with transparent plastic hoods 
until the plants had rooted. This cover caused uniform 
germination of the test plants, unless this was adversely 
affected by the active compounds. 

20 For the post-emergence treatment, the test plants were first 
grown to a height of 3 to 15 cm, depending on the plant habit, 
and only then treated with the active compounds which had been 
suspended or emulsified in water. The test plants were for this 
purpose either sown directly and grown in the same containers, or 

25 they were first grown separately as seedlings and transplanted 
into the test containers a few days prior to treatment. The 
application rate for the post-emergence treatment was 0.25 or 
0.125 kg of a.s. (active substance ) /ha. 

30 Depending on the species, the plants were kept at 10 - 25°C or 20 
- 35°C. The test period extended over 2 to 4 weeks. During this 
time, the plants were tended, and their response to the 
individual treatments was evaluated. 

35 The evaluation was carried out using a scale from 0 to 100. 100 
means no emergence of the plants, or complete destruction of at 
least the aerial parts and 0 means no damage, or normal course of 
growth . 
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40 The plants used in the greenhouse experiments are composed of the 
following species : 
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10 



Scientific Name 


Common Name 


Abutilon theophrasti 


velvet leaf 


Chenopodium album 


lambsquarters 


Galium aparine 


catchweed beds tr aw 


Ipomoea spp. 


morning glory 


Setaria faberi 


giant foxtail 


Setaria viridis 


green foxtail 


Solanum nigrum 


black nightshade 



15 At application rates of 0.25 and 0,125 kg of a.s./ha, the 

compounds 2.2, 2.4 and 2.16, applied post-emergence, showed very 
good activity against harmful plants such as giant foxtail, green 
foxtail and black nightshade. Furthermore, the compounds 2.2 and 
2.4 controlled velvet leaf and morning glory very efficiently. 

20 Compound 2.16 additionally showed excellent activity against the 
weeds lambsquarters and catchweed bedstraw. 



25 



